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MANKXaR  ZXX 
ORAPTSR  X 

INTRODUCTION  TO  OP2RATION  MANRIOR  ZIZ  - 
KAKNfiO  BALZ.OON  rLlORT  INTO  THB  STRATOSPHERS 


Th«  MANBIOB  ballooa  flights  into  tht  •traiosphtr*  are 
to  be  ooaaldered  as  a  major  oontrlbutlon  of  the  United  States 
/Ir  Force  Aeromedloal  Field  Laboratory  In  the  area  of  the  per- 
foraanoe  of  human  operators  and  of  the  reliability  of  sealed 
systems  under  space  equivalent  conditions* 

The  six  and  one-half  hour  HANBIQB  I  flight  piloted  by 
Captain  Joseph  Klttinger  In  June  1957 i  established  the  feasi¬ 
bility  of  manned  flight  to  97*000  feet  In  the  MANBIQH  eapsule. 

The  thirty-two  hour  MANBIQH  II  flight  piloted  by  Lt  Colonel 
David  Q*  Simons  in  August  1957  explored  the  possibility  of 
making  observations  at  the  100*000  foot  level  through  a  twenty- 
four  hour  period*  and  examined  the  problems  man  faces  living 
under  space-equivalent  conditions* 

The  purpose  of  the  MANHIGB  III  flight  was  to  make  scientific 
observations  through  the  eyes  of  the  pilot  under  the  direction 
of  a  panel  of  experts  in  communication  with  him  from  the  ground* 
Medically*  it  studied  the  ability  of  the  pilot  to  make  these 
observations  and  developed  and  tested  techniques  to  assess  his 
performance  during  flight* 

MANHIGB  I  emd  MANBIOB  II  were  described  extensively  In 
Technical  Reports  AFHDC-TR-59'’24  and  AFMDC-TR-59-28  * 

This  report  oovers  the  MANBIOB  III  flight*  the  third  - 
and  the  last  «  of  the  MANBIOB  project* 

The  various  ohopters  of  this  report  were  prepared  by  the 
indivldualj  who  were  In  charge  of  the  numerous  and  ooaplex 
tasks  of  this  project*  The  reader  has*  therefore*  the  oppor¬ 
tunity  to  follow  the  phases  of  the  flight  from  different  points 
of  view*  The  repetitions  involved  in  this  procedure  show  the 
many  difficulties  encountered  during  the  MANHZOH  project,  and 
especially  during  the  MANHZOB  ZIZ  flight* 


Keieasej  by  authors  19  October  I960 


OXAPTSR  XX 

STSTXM  DESORXPTXON  AND  PLXaUT  PXRrONMANOX 


A.  THB  8TRUCTORB  Of  THK  CAPSPU* 
It  Qtntral 


Th«  MAKBIQB  III  flight  syattm  was  vary  alnilar  to 
NANBZOB  I  and  II  In  also  and  shapa#  Bowawar,  tha  MANBIQB 
III  ayatan  Inoorporatad  nany  raflnananta  and  additional 
aqulpnantt 

Tha  oapaula  Itaalf  was  largar  than  the  previous 
capsules t  being  three  feat  In  dlaaetar  and  nine  feet  high* 

The  structure  consisted  of  two  oaln  assemblies «  the  internal 
and  the  external  (Fig*  1  and  2)*  The  Internal  assembly  in¬ 
cluded  the  upper  dome  and  turret  assembly  and  all  the  Interior 
equipment t  The  exterior  assembly  included  the  lower  pressure 
vessel  (lower  "can"  with  lower  dome)t  substructure  (or  "crash**) 
structure) I  12>and  24-volt  jettisonable  batteries t  and  other 
equipment  designed  to  operate  outside  the  pressure  vessel. 

2.  Interior  Assembly 

The  upper  d  e  was  of  one-piece  spun  aluminum,  and 
its  lower  edge  was  a  pressure  flange  which  mated  with  a 
lar  flange  on  the  upper  part  of  the  turret  ring.  These  two 
flanges  were  pulled  into  a  pressure-tight  seal  with  the  upper 
■armon  clamp  (Fig.  2).  This  dome  contained  the  subject  camera 
and  phi? to  panel  camera,  the  instrument  panel,  the  manual  de¬ 
compression  valve,  a  rack  for  the  pilot's  K-lOO  movie  camera, 
a  vent-ring  to  direct  regenerated  air  to  the  portholes  to  pre¬ 
vent  fogging,  and  a  potentiometer  with  adjusting  rheostat  for 
the  body  and  capsule  temperature  sensors  (Fig.  3)»  The  VHF 
antenna  and  the  autosyn  compass  transmitter  werw  attached  to 
the  outside  top  of  the  dome. 

The  instrument  panel  (Fig.  4)  contained  the  following 
itemst  clock,  voltmeter  (24  volt),  ammeter  (24  volt),  volt¬ 
meter  (12  volt),  ammeter  (12  volt),  pressure  gauge  (cabin  to 
outside  differential),  vertical  speed  indicator  (Air  Force 
standard),  altimeter  (Air  Force  standard),  altimeter  (high 
altitude  NACA  type),  cabin  altitude  indicator,  milliammeter 
(low  velocity  thermistcr),  milliammeter  (high  velocity 


^  By  Lt  C»'  ri,  t^cOlure 
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Ttgur*  2,  £zt«rnal  AssMblj 


rigur#  4.  Inatrumant  Panol 
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Ihtrilttpr)*  autesya  eoapaaft  ttaparatur*  c*uct  (ia«ld« 
t«aptrAtur«}|  rtlatlvt  hualdlty  gaufti  and  oxygan  partial- 
praaaura  iadioatort 

Juat  below  tha  doaa  and  oa  a  laval  with  tba  pilot* § 
head  waa  tha  aaohiaad  steal  ring  oontalning  tha  aix  porthole#* 
Thla  unit  waa  tha  aaln  struotural  aupport  aaabar  of  tha  ia- 
tarlor-axtarlor  aaaambllaa  and  wa#  known  aa  tha  turret  #•- 
•anbly  (71g.  1  and  2).  Tha  firawal  ralya  waa  bolted  to  thla 
ring  between  portholaa  nuaber  two  and  three  and  tha  firawal 
vent  drilled  and  plaoad  behind  tha  ralva.  All  alaotrioal 
through-oonnaotiona  ware  aada  by  Inatalling  a  double  pin  can¬ 
non  plug  connector  through  tha  turret  ring,  connections  then 
being  made  to  this  cannon  pin  on  inside  and  outside  of  the 
turret  ring.  The  parachute  riser  attach  points  were  integrally 
made  into  the  outside  of  the  turret  structure.  Two  plane  mir¬ 
rors  «  mounted  to  afford  the  pilot  an  almost  vertical  up  and 
down  vieWf  were  also  part  of  tha  turret  structure*  arranged 
on  the  outside  of  porthole  number  five  (Fig.  1).  These  mirrors 
could  be  varied  slightly  in  angle  of  view,  being  driven  by  a 
small,  reversible  electric  motor  operable  from  within  the 
capsule. 


Equipment  below  the  txirret,  on  a  level  with  the  pilot, 
was  not  attached  to  the  shell  of  the  capsule  as  was  done  with 
items  contained  in  the  upper  dome,  but  was  secured  either  to 
the  alumintua  tubing  framework  leading  vertically  down  from  the 
turret  or  to  the  subfloors  fastened  horizontally  across  this 
tubing  (Fig.  5)*  The  general  arrangement  of  items  contained 
in  this  part  of  the  internal  assembly  is  shown  in  Figure  1. 

The  control  panel  was  located  on  the  left  of  the  pilot  (Fig.  6 
and  7).  The  items  on  the  control  panel  are: 

(1)  12-Volt  Power  Selector  Switch  -  This  switch  selected 
any  one  of  four  alternate,  ballastable  exterior  battery  packs 

or  one  interior,  non-ballastable  emergency  (silver  cell)  pack. 

(2)  12-Volt  Master  Switch  -  Provided  an  "ON-OFF"  switch 
for  the  power  pack  selected. 

(3)  Rtd  and  Green  Lights  -  Indicated  whether  on  emer¬ 
gency  or  normal  power  pack. 

(4)  24-Volt  Selector  Switch  -  Same  as  No.  1  above. 

(3)  24-Volt  Master  Switch  -  Same  function  as  No.  2  above. 
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(6)  24«Velt  Zn^leator  •  Funotion  tnat  ••  No*  3* 

(7)  VHF  or  RF  Solootor  fiwitoh 

(8)  VUF  "ON-OFF"  Swlteh 

(9)  ond  (10)  VHF  and  Markor  Btaooa  Tolanatry  Swltohaa* 

(11)  Salaetor  Switch  for  VBF  Comauaioatlona  -  Manual  uaa 
it  foot  awltoh{  VOX  posltloat  a  volct-oparatad  relay* 

(12)  Adjustabl#  Mirror  Switch  -  For  driving  mirror  up 
and  down* 

(13)  Rotating  Baaoon  "ON-OFF"  Switch 

(14)  Maak  Heat  "ON-OFF"  Switch 

(13)  Air  Regenerator  Blower  "ON-OFF"  Switch  and  "ON" 
Indicator  Light 

(16)  Air  Conditioner  S4}iteh  -  A  heater  only,  Inatalled 
juat  below  the  pilot 'a  aeat  and  near  the  air  regenerator*  Thia 
heater  had  "ON",  "OFF",  and  "AUTOMATIC"  poaitiona.  The  auto¬ 
matic  poaition  made  uae  of  a  preaet  thermoatat* 

(1?)  Suit  Ventilation  Switch  -  Removed  for  flight* 

(18)  Down  Camera  "ON-OFF"  Switch 

(19)  Photo  Panel  Camera  "FAST-SLOW"  Switch  -  Controlled 
the  picture  rate. 

(20)  Tranamitter  Tune 

, (21)  Plate  Current  Meter  -  Indicated  plate  current  In 
HF  tranamitter,  for  tuning* 

(22)  Thermiator  Waver  "ON-OFF"  Switch 

(23)  Apex  Valve  Selector  Switch  -  Provided  meana  to 
aeleot  either  one  or  both  valvea  aimultoneoualy* 

(24)  Valve  Aotuator  Switch  -  Actuated  the  aelected 
valve  condition* 

(23)  and  (26)  Indicator  Lighta  for  Valvea  -  Green  for 
fully  oloaed,  amber  for  partly  open  and  red  for  fully  open. 


(27)  12*Volt  UIttry  l•ltetor  Iwiteh  • 

ftltottd  th«  12»¥olt  paek  that  was  to  bo  dropped  aa  ballaat* 

(28)  Jottlaoa  Aotuator  Switch 

(29)  24-Volt  Battorj  Jottlaon  Solootor  Switch  -  Soloetod 
any  on#  of  tOB  ooparato  12-Yolt  paoka  eompriaing  tho  fivo  24-volt 
battorj  groupa* 

(30)  24-Volt  Battory  Pack  Jf>ttlaon  Aotuator 

(31)  Autosjn  Coapaaa  Switch  **ON-OFF"  -  Installed  to  bs 
able  to  cut  tbs  ooupass  off  to  rsduos  power  drain* 

(32)  12-Volt  Raster  Belay  Switch  -  Deterained  the  12-Tolt 

power  ohoioe  for  the  power  to  the  hold-down  relay*  either 

normal  or  emergency  power* 

1 .  .  , 

*(33y  24-Volt  Master  Belay  Switch 

(34)  Oxygen  Quantity  Oauge  "ON-OFF'’  Switch  -  The  oxygen 

level  was  measured  only  when  this  was  in  the  "ON"  position*  Used 
to  reduce  power  drain*  , 

(35)  Upper  Clamp  Belease  -  Activated  squib  that  released 
upper  marmon  clamp* 

(36)  Lower  Clamp  Belease 

(37)  Cut-Down  Override  Switch  -  Allowed  the  pilot  to 
override  ground  cut-down  procedure* 

(38)  Bed  Light  Indicating  Qroimd  Cut-Down 

(39)  Termination  Switch  -  Air  termination  switch  which 
must  be  operated  simxiltaneously  with  termination  actuator  switch 
to  function* 

(40)  -  Termination  Aotuator  Switch 

(41)  Balloon  Belease  Switch «  or  Ground  Termination 
Switch  -  Must  also  be  actuated  simultaneously  with  termination 
aotuator  switch* 

Notee  All  control  switches  labeled  "Smergenoy  Control" 
in  the  diagram  are  covered  with  a  reverse  operating  safety  cover* 


Looattd  abov*  tha  eoatrol  paaaX  was  tha  earboa  dloxlda 
aaalytari  wbieh  waa  a  fyrita  voluaatrio  laatrunant  of  tha  Oraat 
typa. 


Aa  autoaatlo  ahaat-typa  paraoaaal  paraehuta  waa  plaead 
ia  front  of  tha  pilot  aftar  hia  aatranoa.  It  waa  huag  oa  two 
hooka  froa  tha  lowar  part  of  tha  tarrat*  Alao  hiagad  froa  tha 
bottom  of  tha  porthola  ring  waa  tha  mount  for  tha  apot  photom- 
atar  and  a  '^gadgat-bag"  containing  naw  and  axpoaad  filmi  eamara 
oasaattaai  photomatar  eomputar«  flaahlighti  ato*  7igura  8  ahowa 
tha  oomplata  intarior  aaaambly  with  all  gear  and  tha  pilot  raady 
to  ba  lowarad  and  aaalad  for  flight. 

To  tha  pilot's  right  waa  tha  oxygan  aystam  panal  (Fig.  9)* 
Tha  oapsula-auit  aalaotor  awitoh  allowad  tha  pilot  to  .diraot  tha 
oxygan  from  LOX  or  high  praeeura  aourea,  aithar  to  tha  suit  faoa- 
piaoa  or  into  tha  eapsula.  Oxygan  could  ba  brought  into  tha 
oapsula  under  constant  flow  conditions  by  using  tha  constant 
flow  Yalve.  Tha  capsule  amargency  oxygen  bottle  (Fig.  10)  was 
of  the  high  pressure  type  and  would  provide  sufficient  oxygan 
for  seven  hours  when  used  through  the  face-piece. 

Below  the  control  panel  (Fig.  11)  to  the  pilot's  left) 
was  a  food-storage  container  of  approximately  0.5  cubic  foot. 

Just  below  this  was  the  water  container  of  0.9  cubic  foot  ca¬ 
pacity.  Below  the  mesh  seat  at  the  front  of  the  capsule  were 
located  the  circuit  breaker  panel  and  four  urine  bottles  of 
1.9  quart  capacity  each.  Toward  the  rear  and  below  the  seat 
was  an  auxiliary  heater  to  be  used  mainly  to  avoid  freezing 
of  the  air  rngenerator  unit  and  also  for  pilot  comfort. 

The  omnl  or  7HF  transceiver  set  (Fig.  10)  was  located 
to  the  right  of  the  pilot  just  below  the  oxygen  control  panel. 

This  set  had  a  VHF  tunable  receiver  and  two-channel  crystal- 
controlled  transmitter.  It  was  used  as  the  primary  voice  com¬ 
munication  on  122.8  and  121.9  megacycles.  It  could  aI,so  be 
used  as  a  navigational  aid  by  taking  bearings  on  selected  VHF 
ground  stations. 

The  air  regenerator  (Fig*  10,  12,  19i  l4  and  19)  waa 
located  just  below  the  pilot's  seat  to  the  rear,  bolted  to 
the  Bubfloor.  This  unit  was  considerably  different  from 
those  carried  on  the  two  previous  HAHHIGK  flights.  The  other 
flights  utilized  this  unit  outboard,  ducting  the  air  from  the 
capsule  out  and  back*  The  1-(AKH1QH  III  unit  waa  inboard,  with 
a  blower  pioking  up  the  capsule  atmosphere  directly*  The  ohem- 
ioals  previously  used  were  discarded  in  favor  of  KOR.  This 
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Fl^r*  14,  Rear  View  of  Installed  Air  Regenerator 


•ubstitutlon  wtti  flidt  btdtui*  XOH  ofiti'td  fftattr  aetlvity 
in  ftbterbinc  00^  «nd  also  bteauft  of  Ita  ability  to  aboorb 
wattr*  Thia  aingla  ohanieal  eould  roplaoa  tha  thro*  ehtiai- 
oala  utad  on  tha  pravioua  flighta*  Tha  unit  waa  fillad  with 
approxiaataly  Id  pounda  KOH  in  atiok  fora  inaartad  into  ona- 
half  inoh  diamatar  ataal  tprins  ratainara* 

Tha  oparation  of  tha  unit  waa  aiapla.  Capaulo  ataoa- 
phara  waa  diraotly  drawn  in  by  a  2^  ofa  blowary  blown  down 
into  tha  lowar  liquid-oollaoting  part  of  tha  raganaratori 
than  paaaad  up  through  tha  XOH  atioka  and  through  tha  ouilat. 
Tha  outlat  waa  oonnaotad  to  a  thraa-inoh  flaxibla  hoaa  which 
lad'up  to  a  y-valva*  Tha  pilot  oould  uaa  tha  7-velva  to 
diraot  tha  raganorated  atmoaphara  into  tha  doma  ring,  which 
dlatrlbutad  tha  air  down  ovar  aaoh  porthola,  or  ha  eould  di¬ 
raot  tha  air  through  another  flaxibla  hoaa  normally  dlacharg- 
ing  upward  at  head  laval*  Thia  hoaa  eould  be  uaad  to  direct 
tha  air  on  to  tha  pilot  for  cooling,  or  toward  other  places 
if  desired.  In  operation,  tha  water  in  tha  capsule  atmosphere 
was  absorbed  by  the  chemicals  on  the  surface  of  tha  sticks; 
this  surface  became  saturated  with  a  solution  of  KOH-H2O,  and 
this  solution  dripped  into  the  liquid-collecting  part  of  the 
unit  below.  The  incoming  atmosphere  was  first  blown  over  this 
liquid  to  try  to  gain  the  chemical  use  of  this  KOH  solution. 

This  solution  of  KOH  was  very  caustic;  therefore, 
vadves  were  installed  in  the  outlet  and  inlet  that  could  be 
operated  by  the  pilot  to  seal  off  the  unit  during  landing. 

The  unit  was  also  designed  so  that  no  liquid  would  reach  the 
ports  if  the  regenerator  were  lying  on  any  side,  a  condition 
occurring  if  the  capsule  landed  and  then  fell  over. 

3.  Subfloor  Section 


The  equipment  below  pilot-level  was  that  equipment 
below  the  subfloor  (Fig.  7),  cud  Included  the  electronic  or 
•'pie"  section,  the  LOX  converter,  LOX  buildup  and  evaporator 
coils,  and  the  emergency  battery  packs  for  both  12- and  24-volt 
systems.  The  LOX  converter  was  a  Bendix  type,  five-liter, 
standard  unit.  The  oxygen  system  was  not  entirely  located 
under  the  sub floor  as  is  shown  in  Figure  16.  Every  item  in 
this' system  is  fairly  standard  for  LOX  systems  as  used  in 
aircraft  and  very  similar  to  that  used  in  the  previous  flights* 
With  the  exception  of  tha  automatic  suit  valve  and  the  Firs- 
wal  valve,  all  items  in  Figure  16  are  standard  and  warrant 
no  further  description. 
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MAKHIQH  III  Oxyg*n  Syot#*  (Diagrui) 


Th*  autenatlo  ault  valra  waa  an  aatreld  typa  awlteh- 
ovar  valva.  Xt  aanaad  total  praaaurt«  and  if  total  praaaura 
droppad  to  an  aquivalant  praaaura-altituda  of  28^000  faati 
would  autoaatloally  awlteh  tha  XiOX«auppliad  oxygan  ovar  to 
tba  ault  poaltlon*  Thla  valva  oould  ba  raaat  froa  within* 

Tha  flrawal  valva  oontrollad  total  eabin  praaaura  by  aanaing 
any  buildup  of  that  total  praaaura  ovar  that  aat  by  tha  pilot 
on  tha  anarold  aaohanlaai  and  vanting  tha  axeaaa  praaaura  ovar- 
board*  Tha  160  oo  blaad  ahown  in  oonnaotion  with  thia  valva 
waa  a  oontrollad  laak  naoaaaary  for  Firawal  valva  calibration* 

Tha  anarganoy  battary  paoka  wara  aata  of  L8-40  and 
LR-100  ailvar  oalla  arrangad  to  giva  an  output  of  12  and  24 
volta.  Thaaa  battariaa  oould  not  ba  uaad  aa  ballast*  aa  oould 
tha  axtarior  battarias*  Battary  Ufa  was  auffioient  to  allow 
normal  daaeant  with  all  equipment  operating  plus  a  margin  of 
safety. 

Tha  electronic  gear  aboard  the  capsule  was  located 
just  below  the  subfloor  In  a  space  eight  Inches  deep  with  a 
diameter  equal  to  the  diameter  of  the  Internal  assembly.  Five 
separate  sections  were  made  from  this  assembly*  the  divisions 
resembling  the  divisions  of  a  pie  (Fig.  17).  Each  section 
could  be  removed  Individually*  greatly  simplifying  maintenance* 
adjustment  and  necessary  changes.  Each  section  will  be  con¬ 
sidered  Independently. 

Section  1  -  High  Frequency  Transmitter  (Fig.  l8). 

This  high  frequency  transmitter  was  a  xmlt  built  in  Wlnzen 
Research  Inc ’s.  electronic  shop  to  operate  on  1740  kc.  The 
unit  was  in  constant  use  in  flight*  being  modulated  by  a  code 
keyer  that  gave  outside  altitude  Information.  This  transmitter 
was  a  second  source  of  capsule- to -ground  communications  and 
could  be  voice-modulated  for  normal  communications*  or  a  Morse 
code  keyer  could  bo  inserted  in  place  of  the  altitude  keyer 
for  pilot  code  operation.  The  antenna  of  this  unit  projected 
from  the  lower  half  of  the  capsule*  while  the  VHP  antenna  was 
Installed  on  the  upper  dome.  If  emergency  conditions  dictated 
capsule  separation,  one  antenna  would  remain  to  provide  com¬ 
munications  If  either  top  or  bottom  marmon  clamps  were  released. 

Section  2  -  High  Frequency  Receiver  and  Tower  Supply. 

A  unit  similar  to  this  receiver  is  a  standard  part  of  the  term¬ 
ination  circuit.  Xt  was  used  in  this  case  os  a  communications 
receiver.  Xt  was  not  dependent  on  the  capsule  power  system 
but  contained  its  own  batteries  capable  of  operating  for  more 
than  4C  hours. 
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Figurt  17.  "Pi*”  Layout  and  Wiring 
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Siotlon  3  -  Audio  Out-Oown  Warnlnf  flpoteh  Anplifior 
and  VOX  Control*  Tht  audio  out-down  warnlnc  would  provido 
a  ton#  in  tho  pilot 'a  hoadaot  whon  tha  298*5  no  *'eatt"  optn- 
inf  tignal  waa  rooolvtd  for  fivo  atraight  aooonda  by  tho  torai- 
nation  roooivor*  Thia  audio  warning  would  ooour  aimultnnaoualy 
with  tha  viaual  rad  light  warning  on  tha  inatruaant  panal*  Thaaa 
davioaa  forawarnad  tha  pilot  that  ground  taraination  and  out- 
down  had  baan  initiatad  and  would  ooour  30  aaoonds  latar  unlaas 
tha  taraination  ovarrida  awitoh  waa  aotuatad*  Tha  VOX  control 
allowad  tha  pilot  to  bypass  usa  of  tha  foot  switoh  and  usa  this 
voloa-oparatad  ralay  for  oomunloatlons* 

Saotion  4  -  Commutator  and  Suboarriar  Osolllator  Saetions. 
Tha  suboarriar  osolllator  saotion  wan  a  standard,  enolosad  sub- 
carrlar  assambly  manufactured  by  Dorset  Laboratories*  Tha  unit 
had  provision  for  four  standard  talamatry  channels.  Three 

of  thaoe-  channels  were  used  -  Band  1  of  400  cycles  per  second 
subcarrier  frequency,  Band  3  of  1300  cps  subcarrier  frequency, 
and  Band  11  of  7330  cps  subcarrier  frequency.  Band  1  was  modu¬ 
lated  by  the  respiration  sensor  output.  Band  3  was  modulated  by 
the  output  from  seven  sensors  through  a  commutator  which  allowed 
the  telemetry  of  these  seven  Items  on  this  single  channel,  and 
Band  11  was  modulated  by  the  output  of  the  EKG  sensing  apparatus* 
All  sensing  circuits  had  voltage  outputs  designed  for  and  adjusted 
to  the  subcarrier  assembly  input  acceptance  range  of  from  0  to  3 
volts*  The  three  FM  subcarrier  oscillator  sections  were  all 
voltage-controlled  oscillators  with  a  17-1/2  percent  modulation. 

The  three  channels-of  information  were  fed  into  a  mixer  and  the 
composite  signal  output  of  this  mixer  was  the  modulating  signal 
for  the  final  stage  FH  telemetry  transmitter,  operating  on  227  me* 

The  commutator  was  a  ten-point,  pulse-switched  type 
commutator*  It  allowed  the  outputs  of  seven  sonsors  to  be  switched 
alternately  every  30  seconds  to  modulate  the  subcarrier  Band  3 
of  the  telemetry  system*  The  high-voltage  calibrate  signal  feed¬ 
ing  the  commutator  consisted  of  a  standard  voltage  of  three  volts* 

A  shorted  lead  was  used  for  low  voltage  calibration  (sero  output 
calibration),  a  clock-driven,  flve-mlnute  stepping  resistance 
for  flve-mlnute  time  information,  a  one-hour,  clock-driven  step¬ 
ping  resistance  for  hourly  information,  a  bellows-type  inside 
pressure  transducer  for  inside  pressure  (altitude)  information, 
a  thermlster-type  sensor  located  in  a  ventilated  cage  just  under 
the  pilot's  seat,  for  capsule  Inside  temperature  Information, 
and  the  BSR  sensor  circuit*  The  ooromutator  gave  information  in 
the  following  sequence t 


Otlibrfttt  Rlfh 
OAllbrat*  Low 
Tin*  Hour 
Tin*  Hinuto 
BSH 

Znildo  Prtoouro 
BSR 

Inaido  Tomparaturt 

BSH 

Inaida  Praaaura 

« 

Saotlon  5  “  Photo  Sequsnca  Syateffl)  Power  Suppllaai 
Telemetry  Time  Clockat  and  Telemetry  Inside  Pressure  Transducer* 
Power  supplies  consisted  of  two  CC/DC  converters  for  supplying; 
250  volts  to  the  HF  transmitter  and  a  24v  DC/24V  400  ops  AC 
converter  to  supply  power  to  the  autosyn  compass.  The  input 
to  the  HF  supply  units  was  12V  DC)  and  the  input  to  the  autosyn 
compass  converter  was  24V  DC.  The  time  clock  transducers  were 
clock-driven  type  commutators  providing  a  stepped  resistance 
that  changed  value  every  five  minutes  and  also  every  hour.  The 
inside  pressure  transducer  was  a  bellows-operated,  low-altitude 
transducer.  The  photo  sequence  system  was  a  motor-driven «  com¬ 
mutator  type  that  had  two  speeds,  the  pilot  being  able  to  select 
either  one.  The  fastest  speed  and  fastest  frame  rate  was  to  be 
used  on  ascent;  slower  speed  was  for  film  conservation  when 
floating  at  altitude  (see  Chapter  XII). 

4.  Hedlcal  Electronic  Circuits  and  Sensors 


The  medical  electronic  apparatus  consisted  of  the  suit 
harness  and  modified  X-90  kit,  BKG,  BSR,  respiration  and  body 
temperature  circuits. 

The  "suit  harness"  was  composed  of  EKQ,  BSR,  and  three 
body  temperature  sensors  ond  their  leads.  The  leads  were  threaded 
over  the  suit  underwear  where  possible,  but  always  under  the  suit 
itself,  until  they  reached  a  point  where  exit  through  the  suit 
could  be  made*  Outside  the  suit  they  were  threaded  loosely  up 
the  capstans  in  a  manner  that  would  not  interfere  with  pressure 
suit  operation.  The  leads  wore  put  through  0  speoiol  junction 
mode  into  the  X-90  kit  and  from  there  went  to  capsule  electronic 
sections  via  cable  with  quick-disoonnoot  (Fig.  19)*  The  two 
skin-temperature  sensoro  were  held  in  place  by  pressure-sensitive 
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CABLE  DIAGRAM 
MAN  TO  CAPSULE 


figure  19,  Cable  Diagraa  Man  tc  Capaule 
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BO  v/«ro  th«  tlKU  olootrodoo  on  ehoot  ond  book*  thoBO 
wcr«  ktpt  from  ollppint;  by  on  additional  olaotie  bondagt 
wrapptd  around  tho  ehoot*  Prooaurt-oonoltiv*  tap*  won  also 
uotd  for  tht  BdR  Itado* 

a*  Tha  UKO  Circuit • 

Thia  olroult  was  provided  in  ordor  to  obtain  heart 
rate  ond  uKQ  wave  form  oontlnuously  in  flight*  This  function 
was  provided  by  uoing  the  output  of  a  bridgo  circuit  to  modu¬ 
late  the  auboarrler  Band  11*  Three  leads  were  attached  to  the 
subject,  one  at  heart  apex,  one  on  the  right  aide  of  the  sub¬ 
ject's  back  at  the  trapezius,  ond  one,  the  ground  lead,  on  the 
subject's  left  ankle  (this  also  was  common  ground  connection 
with  BSR  circuit}*  There  was  a  standard  voltage  of  6*7^  volts 
applied  across  the  bridge.  The  subject's  heart  output  un¬ 
balanced  this  bridge  an  amount  proportional  to  this  output; 
this  imbalance  was  put  into  the  BKG  sensor  amplifier  (Fig*  20), 
and  the  amplified  signal  was- fed  into  Band  11  subcarrier  section* 
This  band  had  the  highest  response  (from  0  to  110  cps)  of  the 
three  bands  available.  The  heart  rate  information  was  expected 
to  be  the  highest  cycling  information  telemetered;  therefore, 
it  was  put  on  this  band  with  highest  response. 

b.  BSR  Circuit. 

This  circuit  was  also  a  bridge  circuit,  the  output 
of  the  circuit  being  put  directly  into  the  subcarrier  oscil¬ 
lator  (Fig.  21).  Between  the  subject’s  right  arch  and  the 
common  electrode  on  the  left  ankle  was  the  BSR  variable  resist¬ 
ance  portion  of  the  bridge.  This  circuit  was  in  parallel  v/ith 
a  fixed  resistance  of  100k  ohms.  This  parallel  combination 
formed  one  leg  of  tho  bridge  circuit,  the  other  three  legs 
being  precision  ^»Ok-ohm  resistors.  Mercury  cells  provided  a 
standard  12  volts  across  the  bridge.  Fluctuations  in  the  skin 
resistance  caused  unbalancing  of  the  bridge,  providing  an  out¬ 
put  voltage  fluctuation  proportional  to  the  skin  resistance. 

This  bridge  output  modulated  the  subcarrier  channel  five;  this 
channel  had  a  response  of  from  0  to  20  cps. 

c.  The  Respiration  Circuit. 

The  respiration  sensor  was  a  smoll  carbon  micro¬ 
phone  held  against  the  lower  left  side  of  the  chest,  on  the 
outside  of  tho  suit,  by  a  belt  around  the  subject*  The  vari¬ 
ations  in  the  resistance  of  the  carbon  roiorophono  resulting 
from  expansion  and  contraction  of  the  cheat  caused  signal  vari¬ 
ation  in  the  bridge  of  which  it  was  a  part  (Fig,  22K  This 
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7igur«  20*  £K0  S«D8or  Aaplifivr 


BSS  Bridg*  Cirottlt 


RESPIRATION  CIRCUIT 


Figure  22 •  Sespiration  Circuit 


aienal  was  th«  input  to  euboarrior  Sand  1*  This  band)  with 
a  no-aignal  fraqusnoy  of  400  epS)  had  tUo  lowoat  rsapons* 

(6  epo)*  Aa  tha  rsapiration  was  axpsotsd  to  havs  tho  lowsot 
fluctuation  rata  of  tha  information  transmittad)  it  was  put 
on  this  band* 

d*  Tanparatura  Maasuring  Cirouits* 

Tha  body  tamparaturas  talcan  from  tha  subjaot  dur¬ 
ing  flight  wars  not  talamatarad)  but  wara  maaourad  in  tha  oook- 
plt  and  volea  transmittad  by  tha  pilot •  Tha  maaourlng  oirouit 
was  of  tha  null  balanoa  potantiomator  typa*  Zntarnal  tampar- 
atura  measured  on  tha  subjaot  was  raotal;  axtornal)  right  thigh 
skin  and  right  ankla  skin*  Sinoa  the  oirouit  was  a  potentiometer) 
all  sensors  were  variable  resistance  type*  The  reotal  sensor 
was  a  thermlster  probe  and  the  other  sensors  were  flat)  thermal- 
ribbon  type  probes  of  675*5  (10*5)  ohms  at  77*r.  There  were 
five  ndditionad  capsule  temperature  points  measured  with  this 
same  circuit  for  a  total  of  eight  measurements*  In  usO)  the 
pilot  would  select  the  temperature  to  be  measured  with  an  eight- 
point  switch;  the  potentiometer  adjusting  knob  would  then  be 
moved  to  bring  the  galvanometer  deflection  to  zerO)  and  the 
temperature  read  directly  from  a  scale  attached  to  the  gal¬ 
vanometer  adjust  knob.  The  scale  was  graduated  in  degrees 
Fahrenheit  amd  presented  a  reading  to  the  the  tenth  of  one 
degree.  The  locations  of  the  eight  temperature  points  are 
given  in  Figure  23* 


Note;  Figure  24  shows  the  X-90  Kit  Wiring  and  Figure  25  is  a 
Block  Diagram  of  MANHIGH  Capsule  Electronics. 
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CIRCtEO  NUMBERS  ARE  WADC 
CHAMBER  TEST  THERMOCOUPLE 
POSITIONS. 


INSIDE  THERMISTOR  LOCATIONS 

1.  CAPSULE  TOP 

2.  CAPSULE  FRONT 

3.  120*  RIGHT  OF  FRONT 

4.  CAPSULE  BOTTOM 

5.  120*  LEFT  OF  FRONT 
6.SUBJECT  RECTAL  THERMISTOR 
7.  SUBJECT  FOOT  THERMISTOR 
8.SUBJECT  THIGH  THERMISTOR 


THERMISTOR  LOCATIONS  INSIDE  CAPSULE 


rigurt  23.  Thtraiator  Looatlont  Insldt  Capsul* 
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BLOCK  DIAGRAM  MANHI6H  SZ  CAPSULE  ELECTRONICS 


1.  BALLOON  PEWPORMANOB  aNP  MBTKOHOLOOY* 

1*  M»t*orclotfieal  Param«t»ra 

Th«  oataoroloffioAl  parAffl«t«ri  to  bo  oonoidorod  on  o 
30-hour  ttonnod  otratosphorie  balloon  flight  art  ai  follow* i 

a*  Surfaoo  tomporatur*. 

Surfao*  tamparaturo*  of  roughly  -20*K  or  ooldar 
•hould  ba  avoldad  if  poaaiblo*  Although  tha  balloon  paasa* 
through  ooldar  layara  during  asoanti  maximum  atraas  ia  of tan 
anoountarad  during  tha  launohing  proooas*  Moderately  high 
tamparaturas  can  aloo  ba  disconcerting  because  of  the  tendency 
of  tha  helium  to  auperhaat*  This  obscures  tha  weigh-off  process 
by  indicating  excess  lift  which  would  dissipate  after  launch  when 
ventilation  oommences* 

b*  Temperature  Inversions  Close  to  the  Surface. 

Steep  Inversions  require  extra  initial  free  lift  or 
ballast  for  penetration.  Conceivably,  they  may  be  employed  for 
braking  action  during  a  landing. 

c.  Surface  Winds. 

Three  knots  was  the  estimated  maximum  acceptable 
value  for  a  pit  launch  with  this  particular  three  million  cubic 
footer.  Inflation  without  pit  protection  requires  approximately 
1.5  knots  or  leas.  The  MANHIGH  III  flight  configuration  required 
these  light  winds  to  almost  400  feet  above  the  ground.  In  sporadic 
cases,  surface  wind  shear  at  launch  is  also  important.  A  strong 
temperature  inversion  nay  protect  the  first  400  feet  from  a  15-knot 
wind,  prior  to  launch.  Encountering  this  shear  immediately  after 
launch  may  prove  fatal  to  the  balloon  because  of  its  condition 
of  maximum  flaccldity*  A  radical  change  in  direction  of  a  con-^ 
stant  wind  field  as  low  as  8  knots  would  be  more  disastrous. 

d.  Trajectory  During  Ascent. 

It  is  Important  that  the  balloon  is  not  upwind  of  a 
large  water  surface  or  mountains  when  encountering  a  jet  stream 
or  the  tropopause. 

e •  The  Jet  St ream 


Shear  rather  than  wind  speed  la  the  most  significant 
factor.  However,  measurement  and  detailed  knowledge  of  shear  arc 


•till  foatwhat  llMitad*  Coniaquantly*  aaxlaum  wind  aptad  ia 
uaad  aa  an  Indicator  of  potential  ahaar^  UiiShty  knoto  would 
ba  tha  approxinata  liait  for  thia  aannad  balluun* 

f*  Tropopauaa  Condition* 

Praoiaaly*  it  ia  tha  ainiaum  taaparatura  anoountarad 
during  aaoant  whioh  ia  important  h«r-a*  rathar  than  tha  taaparatura 
of  tha  trua  tropopauaa*  For  a  atratoaphara  balloon  flown  in  tha 
United  Ctataa,  thia  will  ba  aoaaplaoa  between  3^*000  and  33*000 
feet,  MSL*  Zn  Minneaota  tha  ainiaua  taaparatura  ia  alaoat  alwaya 
warmer  than  the  brittle  teaperuture  of  polyethylene  (-6b*  to  -70*C)* 
However,  the  praaenea  of  the  Jet  atreaa  level  at  the  tropopauae 
level,  magnified  the  affects  of  both  components* 

In  New  Mexico,  the  minimum  temperature  is  occasionally 
colder  than  polyethylene  brittle  temperature,  and  frequently  close 
to  it  (average  is  about  -68*0)*  This  problem  is  somewhat  alleviated 
by  the  height  of  the  almost  tropical  tropopauae  (33*000  feet  MSL), 
and  the  subsequent  light  wind  speeds  found  there.  Furthermore, 
the  seasons  of  minimum  temperatures  and  maximum  wind  speeds  are 
happily  out  of  phase*  Statistical  breakdown  of  about  3Q0  flights 
at  Holloman  Air  Force  Base,  iz^dicate  that  '<72*0  is  an  excellent 
borderline  for  balloon  tropopauae  mortality* 

g*  Floating  Altitude  Trajectory. 

This  must  be  forecast  carefully  in  order  to  formulate 
the  logistical  plan  for  the  flight.  Ground  and  air  tracking  units 
must  be  pre-positioned,  and  some  conception  of  the  landing  terrain 
established*  A  trajectory  over  mountain  terrain,  for  Instance, 
equates  to  greater  ballast  requirements. 

h.  Parachute  Drift. 

Prior  to  the  flight,  and  during  the  flight,  when  fresh 
data  are  received,  the  parachute  drift  from  altitude  should  always 
be  available  to  the  flight  control  officer  for  consideration  during 
emergency  conditions*  This  factor  became  a  reality  during  MANHIOR 
III. 


2.  MANHIGH  III  Meteorological  Case  His  ton 


a.  Initial  Schedule. 


The  flight  was  initially  scheduled  for  Minnesota  in 
August.  KAtlHIOH  II  had  been  flown  the  same  month  from  Minnesota, 
and  experience  vividly  indicated  that  it  was  a  relatively  unfavor¬ 
able  time  for  this  type  of  balloon  flight.  In  order  to  assure  the 
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•ptoifitd  lAunoh  eoadiUoiii  of  throo  knots  or  Itooi  ont  bod  to 
bt  within  100  allot  of  tho  oontor  of  *  high  prosouro  aroo*  Tho 
'*go"  oign  for  a  oonnod  nlooloL  auat  only  ho  glvon  during  launch 
eondltlono  of  high  rollablllty  duo  to  tho  cooplloatod  and  wearing 
proeoaolng  of  tho  aubjoot  whleh  la  ro^ulrod*  During  Auguat*  tho 
balloon  will  drift  a  abort  dlatanoo  (10  to  90  nlloa)  oaotwardt 
and  at  about  70f000  foott  rovorao  dlrootioni  prooooding  woatward 
for  tho  r^aaindor  of  tho  flight* 

Tho  antloyolono  (high  proosuro  area)  during  thla 
ptrlod,  la  usually  aovlng  oaatward»  and  within  porhapo  ton  hours • 
tho  balloon  ia  looatod  ovor  tho  wostorn  porimotor  of  tho  antl¬ 
oyolono*  •  Mlnnooota  and  South  Dakota  aro  ospooially  notorious 
for  a  high  Ineidonoo  of  eloudinoss* 

If  tho  launch  sit#  is  just  south  of  an  oast-wost 
stationary  front,  a  satisfactory  lull  ean  occur*  Coming  in  from 
Canada  to  northern  Minnesota,  these  fronts  contain  low,  but  frag¬ 
mentary  and  generally  scattered,  cloud  conditions*  However,  they 
are  notoriously  fickle,  and  may  accelerate  at  any  time* 

Cols  are  more  infrequent,  but  also  treacherous  with 
respect  to  duration  of  lulls* 

A  climatological  investigation  prior  to  MANHI6H  III 
indicated  that  the  most  reliable  situation  would  be  a  strong 
hurricane  block  off  the  east  coaet*  Naturally,  this  is  a  rel¬ 
atively  rare  occxirrence.  Eight  years  of  data  averaged  out  to 
1*5  '‘go"  days  from  15  to  30  August*  The  minimvim  case  was  zero, 
the  maximum  five* 

b.  Delay  of  Launch* 

Delay  of  the  launch  until  late  September  resulted  in 
a  new  set  of  meteorological  parameters,  and  a  temporary  improve¬ 
ment  in  the  nmaber  of  "go",  days*  With  the  advent  of  winter, 
surface  anticyclones  are  larger  in  area  and  depth,  providing 
more  extensive  calms  and  minimum  eloudinoss* 

The  floating  altitude  trajectory  is  also  altered  by 
the  following  process*  During  the  summer,  the  stratosphere  is 
under  the  influence  of  a  huge  anticyclone  centered  in  the  Artie 
regions*  This  massive,  static  system  extends  to  Mexico,  and 
easterly  flow  (winds  blowing  east  to  west}  prevails  throughout 
the  United  States*  By  September,  at  100,000  feat  MSL,  this  anti¬ 
cyclone  is  rapidly  breaking  down,  and  being  replaced  by  a  winter 
cyclone  which  will  eventually  occupy  almost  the  same  domains* 
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Thil  phtnoBtna  eoourf  firit  at  hishtr  altitudaa  and  hlghar 
latitudtfi  aarlltr  in  tha  saaaon*  Zn  1950 <  for  Inatanoti  it 
ooeurrtd  by  15  August  at  95|000  fast  M3L  at  53  dagraas  latitudai 
and  25  August  at  115tOOO  faac  M3t  ovar  tha  atntaa*  Tha  shift  at 
highar  altitudas,  tharafora,  ean  sarva  as  indax  to  tha  shift  at 
100,000  faat  MSL. 

Tha  nap  analysis  at  100,000  faat  is  eonoarnad  only 
with  straamlinas*  Tamparatura  data  abova  25  ailllbars  (83,000 
faat  MSL)  ara  praotloally  non-axistant*  Tha  number  of  stations 
providing  wind  data  at  100,000  faat  MSL  and  higher  ara  saaplad 
in  Flgura  26.  July  and  August  are  probably  tha  months  of  highest 
frequency  (Fig*  27)* 

The  rectangle  symbolizes  the  borders  of  the  United 
States;  the  circle,  the  town  Crosby,  Minnesota*  By  2b  August 
at  11^,000  feet  the  anticyclone  was  centered  over  the  United 
States,  rather  than  Canada,  and  westerly  flow  would  now  be  en¬ 
countered  over  Crosby*  Simultaneously,  at  100,000  feet,  the  flow  > 
was  still  easterly.  The  radiosonde  run  from  Seattle,  graphically 
illustrates  the  shift  from  one  regime  to  the  other  -  summer  at 
100,000  feet,  and  a  whiff  of  autumn  ac  110,000  feet.  The  mean 
flow  for  September  at  120,000  feet  at  the  bottom  of  Figure  27 
illustrates  an  even  more  advanced  state  of  winter  in  the  high 
stratosphere.  The  Canadian  trough  has  penetrated  as  far  south¬ 
ward  as  Kansas,  and  the  Pacific  and  Bermuda  high  pressure  areas 
advance  from  the  coasts*  In  the  final  picture  for  winter,  the 
Canadian  cyclone,  centered  in  the  Arctic  in  place  of  the  summer 
anticyclone,  will  dominate  the  United  States,  except  for  spor¬ 
adic  invasions  of  the  Pacific  High,  and  sporadic  protrusions  of 
the  Bermuda  High  over  the  Gulf  States. 

By  21  September,  daily  surveillance  of  the  stratos¬ 
pheric  winds  was  initiated.  At  this  date,  the  structure  at 
100,000  feet  closely  paralleled  the  11^,000  feet  situation  ^ 

shown  in  Figure  27*  This  was  a  fortunate  circumstance,  for 
the  balloon  would  then  move  eastward  with  the  surface  anti¬ 
cyclone  and  literally  track  the  good  weather.  Furthermore, 
the  northerly  component  would  help  avoid  the  Great  Lakes,  and 
speeds  were  only  about  10  knots* 

On  24  September,  the  first  sign  of  the  Canadian 
trough  appeared*  The  trajectory  shifted  due  eastward,  and  in¬ 
creased  in  speed*  This  bearing  inferred  the  Great  Lakes;  a 
stiff  south-easterly  climb-out  would  be  required  to  avoid  them. 
Apparently  we  were  slipping  past  the  ideal  time  for  this  flight 
in  the  Minnesota  area*  This  would  have  been  between  20  August 
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Figure  26.  Frequency  Chart  of  Wind  Data  at  100,000  Feet 


MUk.  4azx 


rijurt  27*  Stroaalin*  Analysis  August  and  Ssptsabsr  19?7 


ind  20  Stpitabtf)  whan  th«  ahift  froa  waattrly  flew  to  easterly 
flew  eeeurredt  resulting  in  epeeds  less  than  19  knets* 

The  aaps  fer  26  te  29  depteaber  en  Figure  28  leeked 
identioal  te  the  120|000  feet  M6L  aean  aap  fer  Septeaber*  A 
fleeting  trajeetery  frea  2k0  degrees  at  20  knets  equated  te  a 
landing  en  rugged  Canadian  terrain* 

The  rapid  entry  of  the  Canadian  trough  proapted  a 
oheok  of  the  1997  data  for  early  October  at  100*000  feet*  These 
indicated  a  eery  nearly  linear  inerease  in  speeds*  with  90  knots 
established  by  10  Ootober.  Even  by  6  October*  it  was  90  knots* 
which  would  have  carried  the  baUoon  over  the  Atlantlo*  The 
project  officers*  consequently*  were  alerted  to  a  possible  Min¬ 
nesota  cut-off  by  the  second  week  in  Ootober*  That  same  evening 
further  negative  evidence  was  noted;  the  weather  stations  INL  and 
$SM  indicated  sporadic  readings  of  9?  to  90  knots.  Scrutinizing' 
the  1997  data  more  carefully*  it  became  apparent  that  these  stations 
on  the  Canadian  border*  roughly  once  a  day,  picked  up  shiurply  in¬ 
creasing  winds.  The  rest  of  the  states  reported  fairly  constant 
speeds.  This  then  represented  the  southern  perimeter  of  the 
90-knot  wind  belt*  which  in  1997  penetrated  Minnesota  by  10  October. 

By  the  next  day*  90  September*  it  was  winter  in  the 
Minnesota  stratosphere.  The  bottom  of  Figure  28  illustrates  this 
condition,  with  INL  and  SSH  displaying  a  persistent  90  knots*  and 
the  weather  station  STC*  a  wind  of  40  knots.  This  trajectory 
meant  flight  termination  over  Nova  Scotia.  Comparison  with  the 
same  map  for  1957  (Fig.  29),  demonstrated  that  winter  had  arrived 
one  week  later  that  year  at  18.9  miles. 

*1 

The  next  chance  in  Minnesota  would  not  have  been  until 
November,  because  between  November  and  January,  the  strong  wlndo 
are  sporadically  interrupted  by  outbreaks  of  light  easterlies  in 
the  stratosphere*  especially  in  seasons  when  the  Pacific  High  is 
more  pronounced.  However*  some  years  this  may  not  occur  at  all; 
therefore,  long  periods  of  stand-by  would  have  been  required. 

A  conference  was  held  in  which  attention  was  oalled 
to  the  very  favorable  meteorological  regime  ourrently  reigning 
over  Holloman  Air  Force  Base,  New  Mexico. 

0.  The  Flight. 

Tho  map  of  6  October  (Fig*  29)  illustrates  the  average 
conditions  existing  prior  to  and  during  the  MANHIQII  III  flight* 
Holloman  Air  Force  Base  was  located  in  the  ool*  between  the  Can¬ 
adian  trough  ond  the  western  tip  of  the  protruding  Bermuda  high 
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flsurt  28*  Strtanlln*  Analysis  26  to  y)  Stptoabar  19?8 
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rigurt  29*  Strtaalin*  Analyaia  of  30  Soptoabor  1937 
and  6  Ootobar  1938 
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prtflurt  art*}  thtrafor«i  tha  float  wlada  wart  li/tht  and  rari<- 
abla*  Additional  matoerolo^^leal  advantagaa  wara  offarad  la  tha 
ralativa  aoarolty  of  frontal  aotivlty*  and  tha  ahaltarad  Tula- 
rota  Oaaln,  which  parmlttad  vartloal  inflation  of  akyaoraplng 
balloons,  without  a  pit*  A  furthar  advantaga  was  tha  pratanoa 
of  tha  sraotaat  oonoontratlon  of  traoklng  laatruaantatlon  in  tha 
eountry* 


Tha  parfaotlons  of  this  dasart  launch  aita  wara  ax- 
ampllflad  In  tha  cloud  conditions.  For  a  fiva  day  parlod,  in- 
oluding  tha  aotual  flight,  thara  was  lass  than  ona-tanth  oloud 
oovaraga.  Visibility  was  navar  lass  than  60  milas.  During  tha 
flight,  only  a  faw  cumulus  appeared  in  the  afternoon  over  the 
oaeramento  Mountains. 

Prior  to  MANKIQH  III,  balloons  of  two  million  cubic, 
feet  had  been  vertical-inflated  in  this  area,  but  nothing  larger. 
There  had  been,  however,  some  successful  launches  with  a  one 
thousand  foot  load  line  deployed.  Ten  years  of  plastic  balloon 
launching  experience  in  the  Tularosa  Basin  indicated  that  the 
handling  of  larger  balloons  in  the  vertical  position,  was  feas¬ 
ible. 


Holloman  Air  Force  Base  is  located  in  a  basin  with 
steep  walls  3000  feet  high  on  the  eastern  perimeter  close  to 
the  base,  and  averaging  3500  feet  on  the  western  perimeter.  The 
topographical  daytime  flow  is  up  the  basin  from  the  south.  At 
night,  cold  air  drains  off  of  the  Sacramento  Mountains  from  the 
east,  almost  always  penetrating  to  the  Base.  During  the  switch 
from  the  nighttime  to  the  daytime  regime,  there  is  inevitably  a 
lull.  The  gradient  wind  in  general  is  light  because  of  'the 
blocking  of  the  prevailing  westerlies  by  the  bordering  mountain 
ranges.  This  topographical  profile  is  also  excellent  for  per-  : 
sistent  surface  temperature  inversions. 

Vi 

The  time  of  the  lull  may  vary  from  day  to  day  in 
dUTvation  and  time  of  occurrence,  and  must  be  forecast  to  assure 
a  launch  prior  to  the  onset  of  increasing  wind  speeds  heralding 
the  daytime  regime. 

Initially  adhering  to  the  philosophy  of  launching  on 
a  perfect  day,  layout  of  the  first  MANHIGH  III  balloon  was  de¬ 
layed  until  the  lull  actually  commenced.  Unfortunately,  problems 
with  the  reefing  sleeve  delayed  the  completion  of  inflation  until 
1000  MST,  exceeding  the  termination  of  the  lull  by  one  hour*  At 
this  time  the  wind  increased  to  over  8  knots  and  destroyed  the 
balloon  by  ground  contact* 
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Ob  tbB  BBBfe  Btt«Bpt«  ife  WBB  BgfBtd  t«  ItfOUt  OB 
B  tiiB  iptolfitd  bp  thB  forBBBBtBri  prior  to  tbo  Bdvi&t  of 
tho  lull  if  BteoBBorp*  This  wbo  tbo  toebBiquo  taplopod  ob 
•toadord  AFMDO  louBohoo  tad  boo  provod  to  bo  bifblp  roliablo 
OB  BBay  oooBBioBB  UBdor  difforoat  ooBditioaa*  Tbia  w«a  eoa- 
firaod  OBOO  aoro  bp  tbo  MANBiafi  2X1  lauaob* 

Tbo  fradioat  triad  (abero  tbo  aarfaeo  friotioa  lapor) 
waa  aortbtroat*  Pilot  ballooaa  wort  lauaebod  ovorp  hour  all 
aifht  loaf  bp  Air  Woathor  dorviet*  Approaiaatolp  30  aiaatoa 
prior  to  tho  doairod  lapout  tiao,  thoro  waa  atill  ao  aifa  of 
tho  oaatorlp  draiaafo  froa  tho  daeraaonto  Mouataiaa*  It  waa  do- 
oidod  to  driro  a  ear  toward  tho  aoaatalna  to  ehook  tho  progroaa 
of  tho  dralaafo  aad  tho  rolatlro  atroagth*  Jnst  prior  to  thia 
aetloat  tho  forooastor  ouddonlp  folt  a  alight  aotioa  of  oool 
air  froa  tho  aouatalna  b'arolp  thrao  foot  off  tho  ground*  All 
other  loTols  woro  atill  northwoat.  Iho  aignal  to  initiata  lap¬ 
out  waa  giron. 


Tha  aitnation  waa  aa  obrioua  one,  aapoeially  ainea 
tho  oaatarlp  drainage  had  a  alight  aouthorlp  eoaponent.  Tho 
aorthwastorlp  gradient  wind  waa  onlp  flra  to  aeran  knota*  and 
tho  raetora  alaoat  ozactlj  balanead.  Tha  wountain  dralnaga 
gradually  aequirad  woaentTui,  and  waa  aoon  in  aridanca  up  to 
aareral  hundred  feet.  By  Inflation  tiaat  it  was  only  *3  knots 
and  launch  waa  perforaed  at  1*3  knots*  Three  hours  after  lannehy 
it  was  still  almost  eala* 

Tha  tropopausa  taaparature  two  days  prerious  to  the 
flight  was  -72*C,  l«a.t  aarginal  for  a  Banned  flight*  Howorer, 
tha  flow  at  ainiaua  taaparature  altitude  (33*000  feat  MSL)  was 
forecast  to  shift  froa  230  to  270  degrees*  which  usually  waraad 
things  up  soaawhat.  Tha  cold  air  in  the  stratosphere  lias  to 
tha  south*  abora  New  Mexico*  In  the  X  minus  one  day  briefing, 
-70*C  was  considered  tha  tamparaturs  which  would  preclude  the 
flight*  A  special  radiosonde  run  just  prior  to  layout  indicated 
-69*0*  Tha  actual  ainiaua  taaparature  during  Lt  McClure's  ascent* 
was  -68*C  at  33*000  feat  MBL,  or  97  aillibars* 

Tha  Jet  stream*  though  aotlTS  in  Minnesota  by  this 
time  of  tha  year*  was  still  far  north  of  New  Mexico*  Haxiaua 
wind  enoountered  by  the  balloon  was  36  knots  at  60*000  feet  MSL, 

In  general*  the  meteorologioal  oonditions  were  prob¬ 
ably  more  ideal  than  for  any  manned  stratosphere  balloon  flight 
in  history*  The  surface  winds  at  touchdown  were  almost  as  light 
aa  during  the  launch*  This  landing*  after  twelve  hours  flight 
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tliti  ecaurrtd  only  twonty  ailoi  from  f.ho  Inunoh  fito*  Tht 
balloon  oould  b#  taaily  dotoetto  without  optiof i  right  up  to 

■unaot* 


fifurt  29  analyata  tht  floating  altitudo  trajootory* 

Tht  Oanadian  trough  waa  atill  aoring  gradually  aouth- 
wardy  and  it  would  toon  bt  axptetad  to  ganarata  Naw  Maxioo'a  pra- 
railing  aouthwaatarliaa  for  r-'.tobar  and  Novaabar*  For  a  day  or 
aoy  howorary  tha  protruding  Barauda  High  would  hava  baan  anothar 
laportant  factory  fluotuating  tha  Naw  Maxioan  flow  from  160  to 
220  dagraaa*  Aa  tha  dalay  of  tha  launch  would  hava  raaultad  in 
an  Invaalon  of  tha  Canadian  trough*  tha  ground  tracking  vahiolaa 
wara  poaitionad  as  far  norihaaat  aa  Anarilloy  Taxas* 

Anothar  argumant  for  positioning  tha  ground  vahlclas 
asst  of  tha  Bacramento  Mountains y  rathar  than  lining  up  for  160 
dagrea  flow,  was  tha  mountains  thamsalves*  It  is  a  llttla  known 
fact  that  avan  in  tha  high  stratosphere ,  air  trajectories  ere 
modified  by  mountain  blocks*  Aa  a  rule  of  thumb,  in  the  Holloman 
region,  we  find  that  if  the  flow  is  less  than  15  knots  at  100,000 
feet  MBL,  a  balloon  upwind  of  the  mountains  will  be  deflected. 

The  flight  could  either  be  prevented  from  crossing  the  range  for 
a  full  day,  or  be  delayed  many  hours* 

By  X  -12  hours  however,  the  Bermuda  High  had  unex¬ 
pectedly  intensified*  A  radiosonde  run  to  115,000  feet  MSL  re¬ 
vealed  easterlies  all  the  way  to  the  top*  The  situation  was 
markedly  anomalous  for  this  season*  A  typical  run  would  have 
pivoted  from  southeast  at  8  knots  at  90,000  feet,  to  southwest 
at  30  knots  at  115,000  feet* 

At  this  time  the  network  of  tracking  ground  vehicles 
was  drawn  back  nearer  to  the  Base* 

Two  hours  prior  to  launch,  a  radiosonde  run  indicated 
140*  at  8  knots  at  100,000  feet*  This  low  speed  was  sufficient 
for  the  mountain  block  to  effect  the  trajectory  for  most  of  the 
first  day.  At  that  time,  it  appeared  logical  to  continue  to  hold 
the  ground  vehicles  east  of  the  mountains*  However,  from  the 
flight  itself  we  learned  that  the  speed  of  easterlies  is  generally 
faster  than  Indicated  on  the  early  morning  radiosonde  runs* 

The  climb-out  winds  were  a  variable  which  contributed 
further  to  the  failure  of  the  mountain  block.  They  decreased 
rapidly,  and  proved  to  be  slightly  slower  than  forecast*  The 
flight  consequently  attained  floating  altitude  directly  over  the 
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laeraafato  Meuataiaat  rathar  than  juat  upwind  of  than  (rif«  30) • 
rurtharnora*  tha  flow  at  oruiaiag  altltuda  had  laoraaatd  from 
8  to  13  kaota«  Thla  eoabiaatloa  of  olreuaatanoaa  aulllfiad  tha 
axpaotad  hlook* 

Ovar  tha  aiddla  of  tha  baala  howavari  aftar  two  houra 
of  float,  tha  balloon  had  alowad  down  to  11 #3  knota.  Thara  wara 
a  faw  aafaanta  of  aouthward  daflaetlon  by  tha  ].owar  San  Andraa 
Mountalna  waai  of  Bollonan*  Thla  Indleatad  that  if  tha  apaad 
at  floating  altituda  had  baan  a  faw  knota  laaa,  and  tha  flight 
had  raaehad  float  upwind  of  tha  Saeraaanto  Mountalna,  tha  balloon 
would  hava  apant  at  laaat  half  tha  day  blookad  by  tha  highar  Sao- 
rananto  Mountalna* 

Thara  wara  aran  highar  and  mora  axtanaiva  nountain 
rangaa  to  tha  waat  of  tha  San  Andraa  which  would  hara  proTldad 
daflnltiva  blooka  awan  with  tha  13  knota*  Furtharnore j;  a  drop 
to  80,000  faat  aftar  aunaat  would  hava  daflaotad  tha  balloon 
northward!  thia  actually  occurred  during  daacant  (nota  1603  MST 
on  Fig*  30)*  Accordingly,  tha  Tahiclaa  ware  kept  north  and 
alightly  aaat  of  tha  balloon* 

In  ratroapact,  tha  AFMDC  radloaoniHa  run  alx  houra 
prior  to  the  flight,  reported  13S  dagraaa  at  11  knota*  Until 
Bodiflad  by  the  San  Andrea  mountain  block,  MANHIGH  III  floated 
at  120  dagreea  at  13  knota*  A  run  from  Edwarda  AFB  during  HAN- 
HIGH  III  floating  time,  compared  with  another  at  Z  -4  houra, 
indicated  a  definite  northward  ahift  of  the  Bermuda  High*  Thla 
fita  nicely  with  tha  ahift  over  tha  Tularoaa  Baain  from  I38 
dagreea  to  120  degreoa,  l*a*,  from  the  noaa  of  the  protruding 
high,  toward  the  southern  perimeter* 

3*  Balloon  Performance 
a*  Floating  Altituda. 

Tha  1*3  Bil,  three  million  cubic  foot  balloon  weighed 
1,010  pounds*  The  total  load  below  the  balloon  weighed  1,819 
pounds  for  a  gross  load  of  2,829  pounds*  Employing  the  ICAO 
193^  Standard  Atmosphere,  upon  which  most  balloon  manufacturer 
curves  are  currently  baaed,  this  dictates  a  theoretical  floating 
altitude  of  98,837  feet  MSL,  or  11*6?  millibars  pressure* 

The  ICAO  Standard  Atmosphere  assumes  a  temperature 
of  -4l*C  at  this  altitude*  The  0413  MST  AFMDC  rawinsonde  run 
indicated  -44*C*  A  second  rawinsonde  run,  in  the  air  when  the 
balloon  attained  peak  altitude  terminated  at  83,900  feet  MSL* 

It  suggested  a  warming  trend  however* 
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Two  rawiaiendt  ruai  froa  Cdwarda  ArB|  prior  tO|  and 
duriof  tho  flicHti  did  attala  100)000  foot)  tad  woro  akotehtd 
ia  with  tho  AIKDC  ruao*  Thoy  dOQoaotratod  a  parallol  waraiaf 
troad*  fxtrapolatiaf  tho  toaporaturo  ea  tho  aooond  AfMDO  rua 
with  thoao  guldoot  wo  arrifo  at  an  aabioat  flight  toaporaturo 
of  -37*0. 

Vaiag  -37*0)  aad  aaauaing  tho  holiua  to  bo  100  por* 
eoat  PttrO)  tho  eoaputod  proaauro  altitudo  ia  11.9  ailllbara* 

For  -44*0  it  would  havo  boon  11.3  aillibars)  a  dlfforonoo  cf 
only  700  foot. 

This  asauaoa  that  tho  holiua  toaporaturo  was  oqual 
to  aabiant.  Adding  ton  dogroas  oontlgrado  auporhoat)  a  roason- 
abla  inoraaont  for  polyathylana  balloons  at  altitudS)  ganaratas 
11.8  aillibars  for  tha  -37*0  oasa)  a  diffaranoa  of  only  160  faat. 

Rafarring  onoa  aora  to  tha  ICAO  Standard  Ataosphara) 
wa  find  11.8  aillibars  at  98,388  faat  HSL.  Tha  0413  MST  AFMBC 
rawinsonda  run  giras  99|030  faat  MSL  for  11.8  ailllbara.  A 
prasanra-halght  eurra  areragad  froa  20  runs  for  AFMOC  for  tha 
aonth  of  October  aquatea  to  98,330  faat  MSL  for  tha  saaa  prassura. 

Tha  radar  indicatad  a  peak  altltuda  of  99,900  faat 
HSL,  at  the  oonolualon  of  tha  valrlng  period  (Fig.  3lK  The  bal¬ 
loon  was  OTar  tha  Sacramento  Mountains  at  this  time,  howavar. 
Consistently,  a  dariation  in  balloon  altituda  has  bean  noted 
here.  Tha  constant  density  surfaces  are  apparently  lifted  over 
tha  mountains.  Thus  the  balloon  would  achieve  a  geometric  alti¬ 
tuda  peak  hare,  but  as  expected,  there  was  no  definitive  pressure 
altitude  peak  registered  on  the  gondola  altimeter. 

Drifting  off  the  mountains,  the  flight  descended  900 
feet  below  peadc  in  the  down  wash.  It  stabilized  at  99,130  feet 
MSL  radeur  altitude  for  an  hour  over  the  valley.  This  most  likely 
represents  the  undisturbed  height  of  the  constant  density  surface. 

The  optical  network  of  the  Integrated  Range,  which  is 
amazingly  acctxrate  (readability  at  this  altitude  was  one  foot) 
indicated  that  the  radar  was  300  feat  high.  Tha  gaomatrlc  floating 
altltuda  therefore,  should  be  corrected  to  98,830  feat  MSL.  This 
corresponds  to  11.86  millibars  on  tha  04l3  MST  AFMDC  rawinsonda 
run,  a  diffaranoa  of  only  .06  millibars  from  tha  computed  thao- 
ratloal  altituda  which  assumaa  10*C  superheat. 

Since  tha  altimeter  could  easily  have  bean  .3  millibars 
off  at  this  altitude,  11.83  millibars  appears  to  be  the  bast  esti¬ 
mate  for  the  actual  floating  altituda  of  HAHBZQ8  ZIZ.  Tha  atmos- 
phario  density  at  floating  altltuda  would  be  18  grams  par  cubic 
meter. 
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Figure  31*  Radar  Plot  Above  90,000  Feet 


TAOLS  X 

tfUMMAHY  OF  BALLOON  ALTIIUDL  hBABUREMLN'W 


Millibars 

Pressure 

Feet  MSL 
Standard 
Atmosphere 

Feet  MSL 
AFMDC  Run 
0415  .. 

Feet  MSL 

Radar 

(corrected) 

Badar  Floating 
Altitude 

11.86 

98,280 

98,850 

98,850 

Theoretical,  Standard 
Atmospher)  11*67 

98,»57 

99,460 

Theoretical  with 
-37*C 

11.9 

98,210 

98,750 

Same  v;lth  10*0  Bal¬ 
loon  Superheat 

11.8 

98,388 

99.050 

Kadar  Peak 

Altitude 

99.600 

Gondola  Altimeter 

12.15 

97.750 

98.550 

b*  Ascent  Bate* 

The  overall  ascent  rate  for  KANHIGH  III  was  504  fpm. 

It  was  670  fpm  in  the  troposphere  and  400  fpm  in  the  stratosphere* 
Four  seconds  of  valving  was  performed  in  the  troposphere  but  there 
was  relatively  little  effect. 

Ascent  rate  increments  in  the  troposphere  were  beauti¬ 
fully  correlated  with  the  temperature  lapse  rate.  Note  the  values 
for  5000  foot  intervals. 


Kilofeet  MSL 

Ascent  Bate  fpm 

Lapse  Bate 
n/5noo 

5-10 

670 

9 

10-15 

680 

10 

15-20 

680 

11 

20-25 

770 

13 
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45-30 

800 

14 

30-35 

770 

9 

55-40 

490 

6 

40-43 

5^0 

6 

45-50 

560 

7 

50-53 

400 

4 

Looklnff  at  tha  radar  data  aort  oloatlyy  wa  nota  that 
tha  aaxifflua  aaeant  rata  ooourrad  batwaan  23K  and  27*3K|  at  900 
fpa*  I’hla  was  alao  tha  location  of  tha  largeat  drop  in  tamper- 
atura*  At  thia  tiaat  wary  of  tha  inoraasing  rata,  a  littla  valving 
was  initiatad*  A  oloaar  look  at  tha  tamparatura  spactrum  prior  to 
tha  flight  howavari  would  hava  indicatad  a  natural  fflaximum  aaoant 
rata  at  thia  laval  and  parhapa  dalayad  tha  doeiaion  to  valva  at 
that  tiaa. 


e*  Optical  Data. 

Flgurea  32  through  35  illustrate  some  of  tha  amazing 
capabilities  of  tha  vast  optical  networks  of  tha  Integrated  Range. 
It  is  beyond  the  scope  of  this  report  to  delve  into  atmospheric 
periods  of  less  than  one  second.  However^  the  Illustrations  do 
highlight  the  potential  of  this  type  of  facility  for  work  in  de¬ 
tailed  aerostatics,  and  some  idea  of  the  stability  of  such  a 
manned  vehicle  at  altitude* 

These  runs  commenced  at  approximately  1200  MST.  Only 
in  the  first  run  was  chare  an  appreciable  change  in  altitude, 
some  100  feet  in  140  seconds.  On  the  rest  of  the  runs,  the  bed- 
loon  demonstrated  a  maximum  amplitude  of  oscillations  of  34  feet, 
in  40  second  periods. 

On  the  one  second  samples,  periods  averaged  three  to 
four  seconds.  On  the  last  sample,  with  five  readings  per  second, 
there  were  smaller  scale  oscillations  of  .4  second.  Maximum 
stability  appeared  to  be  about  a  three  foot  amplitude  in  four 
seconds. 


A  definitive  analysis  of  these  data  will  require  rig¬ 
orous  coordination  with  the  mathematicians  associated  with  the 
Computer  Division  of  AFMDC.  Very  roughly,  accuracy  at  this  alti¬ 
tude  and  position  is  about  five  to  ten  feet.  Definition  is,  as 
noted,  one  foot. 
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iscUlatlona  of  Floating  Altitude  Recorded  by  Range  Optics 
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AMm  z 

RADAR  BATA  Of  MAKRZOa  ZZZ  fLZOaV 


TIMB 

AZIHDTI 

IDO  MZLBS 

FEET  M8Ii 

0695 

183* 

0657 

177 

5 

IIX 

0700 

171 

6 

13X 

0705 

163.9 

7.9 

16.5X 

0710 

163.9 

9.0 

19.7X 

0715 

166.0 

10.5 

23.0K 

0720 

170* 

11.5 

27.5K 

0725 

177 

13.0 

31.4k 

0730 

178.9 

14.0 

34. OK 

0735 

172 

14.5 

36. OK 

0740 

163 

15.5 

38. 2K 

0745 

146 

15.0 

42.5K 

0750 

139.5 

15.3 

44.0K 

0755 

127.5 

17.0 

46.6k 

0800 

120.5 

19.0 

49. OK 

0805 

113.7 

21.5 

52.4k 

0810 

111.0 

23.5 

54.OK 

0815 

108.5 

25.4 

58K 

0825 

106.3 

25 

61K 

0830 

105 

30 

62. 5K 

0835 

104 

30.5 

64k 

0840 

103.2 

31.3 

65K 

0850 

98.7 

32.2 

70K 

0855 

98.5 

33.3 

70K 

0900 

99 

33.0 

75K 

0905 

98.7 

32.0 

79K 

0910 

98.3 

31 

79K 

0915 

97.2 

30 

79.6k 

0920 

97.2 

29 

82K 

0925 

96.4 

27.7 

83K 

0930 

94.9 

26.6 

85K 

0935 

94.9 

26.2 

86K 

0940 

95.8 

26 

90K 

0950 

96.2 

23.3 

96K 

0955 

93.4 

21.9 

98k 

1000 

93.1 

21.2 

99.3K 

1005 

92 

19.8 

99.9K 

1010 

90,9 

19.1 

99.4k 

1039 

67.5 

12.3 

99X 

1045 

95 

10<,6 

99.2K 

61 


ANNGX  X  (Oont'd) 


TIMS 

mm 

IDO  MILES 

rSllT  MSL 

110*^ 

19.7 

9.6 

99.6k 

1129 

349.3 

10.8 

99.2K 

1190 

330 

19.9 

99.1K 

1200 

324.4 

17.2 

99.IX 

1210 

329 

19.3 

99.2X 

1220 

318.8 

20.3 

99.2K 

1290 

319 

20.8 

99.4K 

1240 

310.6 

24.3 

99K 

1300 

304.9 

25.4 

99K 

301.9 

26.8 

98. 8K 

i-. ' 

296.6 

34.8 

99K 

134p 

293.6 

36.0 

99K 

1949 

284.2 

63 

89. 6K 

1990 

283.9 

63.2 

89K 

1999 

283.9 

63.9 

88k 

1600 

282.9 

64.9 

86.9X 

1605 

283 

69.9 

81K 

1610 

283.9 

66.2 

76.7K 

1615 

284.5 

66.9 

72K 

1620 

285.5 

67.1 

73K 

1625 

286.3 

67.9 

73.5K 
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ANNEX  XX 


f 

VPPEH  AXR  DATA  PPOM  NADXO  SONDE 
UUNOHED  a-1/2  HOUNS  BEFORE  MANHIOH  XXX 


Lutitudt 


Longitudt 


Elevation 


32D  5i*  N 
'  106d  05 'W 
>  4090  Feat 


Data  ->  $  Ootobar  1958 

Tima  -  0415 

Visibility  -  15-^  Milas 
Cloudless 


Height 
MSL  in  Ft 

Wind 

Direction 

Knots 

Temperature 
Decrees  C 

1 

Pressure 

Millibars 

Density 

GI.-M3 

Relative 

Humidity 

4090 

Calm 

Calm 

13.5 

874 

1060 

75 

5000 

M 

H 

17.0 

845 

1018 

54 

10000 

M 

M 

17.7 

fi 

00 

980 

41 

15000 

330 

21 

••1«6 

584 

752 

MB  out 

20000 

330 

17 

-13.2 

481 

643 

25000 

360 

17 

-26.1 

390 

550 

30000 

020 

09 

-38.3 

*  315 

469 

35000 

260 

22 

-44.4 

252 

385 

40000 

240 

36 

—50.4 

200  . 

312 

45000 

250 

43 

-60.6 

157 

258 

50000 

260 

34 

-64,9 

'•  123 

206 

550u0 

270 

31 

-70.6 

95 

164 

60000 

270 

17 

-65*3 

74 

124 

65000 

250 

08 

-59.4 

58 

95 

70000 

210 

09 

-58.6 

45 

73 

75000 

190 

04 

-52.4 

36 

57 

80000 

010 

07 

-51.0 

28,5 

45 

85000 

090 

14 

-51.0 

22.5 

35 

90000 

130 

19 

-49.0 

18.0 

28 

95000 

130 

12 

-45.5 

'  14.5 

22.2 

lOCOOO 

140 

08 

•43.6 

11*5 

17.5 

102907 

130 

07 

'•42  *6 

65 

10.0 

15.1 

OXAPTM  x:z 

IXLXCTZON  OF  FROlPSOTZVS  PZIOTO* 


A.  HZ8T0RI0AL  RBYISW 

Th«  pllpta  for  tho  MANHZaB  Z  and  ZZ  fllfhto  oorrod  •• 
•Itornatoo  for  taeh  othar  and  wart  aalaotad  bj  tha  Cbiaf  of 
tha  Aaroaadioal  Flald  Laborator/i  Colonal  J*  P*  Stapp,  who 
raquirad  tha  following  qualifioatlon  prooadurai  (1)  a  Claaa 
Z  arlation  flight  phyaioal,  (2)  physiologioal  training  in 
uaa  of  a  partial-praaaura  suit  at  high  altituda*  (5)  ona  para- 
ehuta  juapt  (4)  a  Ciril  Aaronautios  Adainistration  balloon 
pilot's  lioansoi  and  (5)  a  24‘‘hour  oonfinauant  tast  which 
inoludad  Captain  Erwin  R*  Archibald's  urina  staroid  studj* 
Following  tha  KANHiaH  Z  flight,  a  24-hour  Wright  Air  Daralop- 
■ant  Catftar  low  prassura  ehaober  simulated  flight  tast  was 
added* 

Following  the  philosophy  of  tha  preTious  two  MANHIQH 
flights,  the  Project  Officer,  Lt  Colonel  Simons,  recommended 
a  pilot  and  an  alternate  to  General  Flickinger  at  Headquarters 
Air  Research  and  Development  Command.  At  that  time,  tha  prime 
purpose  of  this  flight  was  to  obtain  data  for  manned  balloon 
capsule  development  anticipating  more  sophisticated  MANHIGH 
research  vehicles  in  the  future.  The  prospective  pilot,  a 
civilian,  who  had  engineering  experience  was  related  to  the 
project  through  the  contract  and  his  alternate  was  an  Air 
Force  Aviation  Physiologist. 

At  first,  the  requirements  for  KANHIGB  III  were  those 
previously  established  for  the  MANHIGH  I  and  II  flights,  with 
four  differences.  The  requirement  for  a  parachute  Jump  was 
waived  for  tha  pilot  in  view  of  his  civilian  status.  Secondly 
a  contract  had  been  established  with  tha  David  Clark  Company 
to  provide  a  modified  partial-pressure  suit  to  provide  ventil¬ 
ation  and  raliava  pressure  points  to  make  the  garment  more 
suitable  for  continuous  use  through  prolonged  periods  of  more 
than  24  hours.  Eaoh  garment  was  individually  fitted  and 
tailor-made  in  order  to  provide  maximum  comfort.  This  fitting 
procedure  bad  to  be  worked  into  the  rest  of  the  schedule. 
Thirdly,  arrangements  were  made  for  Dr.  D.V.L.  Brown  of 
Chicago  to  examine  the  pilot's  eyas  thoroughly  before  and 
after  flight  to  detect  any  possible  changes  Induced  by  heavy 


*By  Lt  Colonel  D«  0.  Simons  and  Cnptnln  C.  L.  Beading,  Jr. 
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priaary  oosbIo  partiolstt  Thia  rtquimd  •  praflitht  vliit 
to  Dr«  3rown»  Fourthi  avaluation  at  Dr*  Qaortft  Suff’a  Straaa 
and  Fatifua  Saotioa  at  tha  Aaroaadieal  Laboratoryi  WADO*  waa 
iatroduead  for  payohlatrio  Intarviawa  and  payohologleal  avalu> 
atiooi  iooludiac  a  aubjaot  taralaatad  anoloaura  in  tha  anaohoio 
llfbtlaaa  ohaabar* 

With  tha  alaoat  aiaultanaoua  diaqualifloation  of  tha  first 
two  aubjaota  during  tha  first  wash  of  Juna  19^8 *  two  naw  oan- 
didata  pilots  wars  latroduoad  to  tha  program*  At  this  point* 
Qanaral  Fliokingar  raeomandad  that  thay  ba  subjaotad  to  a 
salaotlon  procadura  auoh  as  would  ba  raqulrad  for  salaoting 
an  astronaut  for  aatallita  flight*  Tha  following  additional 
salaotlon  prooaduras  wara  introduoadt  (1)  a  prasalaetlon 
intarriaw  by  tha  Projaot  Offiear*  (2)  a  sarias  of  pbyalologloal 
strass  tasts*  suparvlsad  by  Dr*  Charlas  L»  Wilson,  and  (3) 
eantrlfuga  tasts  suparvlsad  by  Dr.  Edwin  P.  Hiatt  of  tha  Aaro- 
oadlcal  Laboratory,  WADC.  Sinca  thasa  naw  prospeotlva  pilots 
wars  relatively  unfamiliar  with  tha  eapsula,  an  added  period 
of  capsule  familiarization  was  needed*  Arrangements  wara  made 
for  Dr*  Herman  B*  Chase  of  Brown  University  to  axamlna  each 
candidate  preflight  for  comparison  with  postflight  examin¬ 
ations  to  determine  insofar  as  possible,  the  incidence  of 
hair  greying  induced  by  primary  cosmic  particles* 

With  the  disqualification  of  one  of  these  two  prospective 
pilots  two  weeks  later,  two  additional  candidates  were  intro¬ 
duced  in  the  program  and  subjected  to  the  selection  procedure 
now  established. 

As  subjects  were  eliminated  for  various  reasons  and  re¬ 
placements  had  to  be  found,  available  candidates  were  less 
and  less  acquainted  with  the  program.  The  origined  two  MAN- 
HIQH  III  subjects  had  been  associated  with  the  program  through 
the  MANHIGH  I  and  II  flights.  The  next  two  candidates  had 
been  assigned  to  the  Laboratory  through  the  period  of  the  first 
two  flights,  but  bad  not  been  directly  associated  with  the  MAH- 
HIQH  project*  Two  candidates  were  essentially  completely  un¬ 
acquainted  with  the  project  prior  to  their  introduction  to  the 
program  as  prospective  pilots. 

One  candidate  had  a  degree  in  Ceramics  Engineering,  with 
a  broad  spectrum  of  keen  interest  in  the  field  of  science* 
Another  candidate  had  had  some  engineering  training  and  con¬ 
siderable  practical  experience  with  previous  balloon  flights* 


•Now  Wright  Air  Dovelopnont  Division  (WADD) 
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Thrt*  w«r«  tralntd  Aviation  Phyaiolefiata»  ona  at  tha  Ph*D* 
lavalt  axoapt  for  ooaplatioa  of  bia  diaaartation*  Oaa  oaadi- 
data  waa  a  fraduata  payeholofiat  with  axtanaiva  axparianea  ia 
paraohuta  testing  of  axparinantal  paraonal  aquipmaot* 

By  tha  tina  tha  laat  two  eandidataa  wara  iatroduoad  into 
tha  prograiti  tha  following  raquiraaaata  had  avolvadt 

1*  Praaalaotlon  intarviaw  with  tha  Projaot  Offioar* 

2.  Cofflpltto  physical  evaluation  at  Lovalaoa  CliniOt 
Albuquerque,  New  Mexico. 

3*  High  altitude  chaaber  and  partial-pressure  suit 
indoctrination  in  accordance  with' APR  30-27* 

4.  A  24-hour  oonfineaent  (claustrophobia)  test  at 
Holloman  Air  Force  Base. 

> 

3*  Psjchological/psychiatric  evaluation  under  the 
direction  of  Dr.  George  Ruff  at  WADC. 

6*  Physiological  stress  response  under  the  direction 
of  Dr.  Wilson  and  centrifuge  response  under  the  direction  of 
Dr.  Hiatt,  WADC. 

7*  One  parachute  jtuap. 

8.  CAA  balloon  license* 

9*  A  24-hour  siaulated  flight  chamber  test  at  WADC. 

10.  Capsule  indoctrination.  • 

Each  of  these  selection  and  training  procedures  will  be  dis¬ 
cussed  as  they  were  experienced  by  the  six  MANHIQH  III  candi¬ 
dates. 

B.  PRESELECTION  INTERVIEW 

The  earlier  candidates  had  been  preselected  by  virtue  of 
their  familiarity  with  the  program  and  their  Intense  desire 
to  make  the  flight*  As  it  became  necessary  to  look  for  candi¬ 
dates  among  personnel  who  had  had  no  previous  experience  with 
the  program,  the  need  for  a  preselection  interview  became  ap¬ 
parent.  It  was  conducted  to  determine  the  motivation  of  the 
prospect,  to  examine  the  rdequaoy  of  his  scientific  background 
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tad  traiaiafi  tad  to  ro?iiw  bit  atdietl  tad  f tally  hlttoryi 
ohtokiag  for  toy  obvioua  aodlotl  ooBtra-iadiottiona  to  hit 

boooalaf  t  MAUflXQK  pilot*  * 

Of  thotti  tbf  qutttloa  of  aotivttion  wtt  ooatidorod  Boat 
iaportaate  Aa  attaapt  wta  atda  to  allolt  tba  trua  raaaon  tha 
individual  wiabad  to  ba  oonaidarad  aa  pilot  for  tha  flight* 

Waa  tha  individual  intaraatad  in  proving  aomathing  to  hiaaalft 
or  about  hiaaalf  to  othara*  or  waa  ha  primarily  motiviatad  to 
axplora  tha  unknown  and  advanoa  tha  frontiara  of  aolantifio 
knowladga?  Individuals  with  tha  formar  motivation  would  not 
only  ba  aora  likkly  to  fail  undar  axtrama  atrasa,  but  would 
ba  auoh  laaa  likaly  to  obtain  an  optimum  amount  of  high  quality- 
raaaaroh  data. 

Tha  ideal  pilot  should  have  adequate  physiological  training 
to  understand  tha  capabilities  and  limitations  of  the  human 
body  in  high  altitude  flight;  have  previous  experience  as  a 
pilot,  understanding  pilotage;  have  a  sufficient  understanding 
of  physics  to  comprehend  not  only  how  the  capsule  itself  func¬ 
tioned,  i.a.,  what  actually  went  on  "inside**  when  a  particular 
knob  or  switch  ms  operated  in  the  capsule,  but  have  a  hobby 
acquaintance  with  the  underlying  physical  principles  of  meteor¬ 
ology,  astronomy,  photography,  and  communications.  These  latter 
qualiHcations  would  be  critical  for  optimum  effectiveness  of  \ 

the  panel  of  experts. 

Specific  medical  contra-indications  included  such  things 
as  a  history  of  claustrophobia,  indications  of  emotional  in¬ 
stability,  and  a  history  of  episodes  of  unconsciousness. 

In  addition  to  the  preselection  interview.  General  Flick- 
ingc-’r-  required  that  the  candidate  not  have  reached  his  36th 
birthday.  No  limitation  as  to  physical  size  was  Imposed,  but 
one  subject  was  nearly  two  Inches  taller  and  13  pounds  heavier 
(and  much  more  heavily  built)  than  the  individual  for  whom  the 
capsule  was  originally  designed.  He  encountered  serious  dif¬ 
ficulties  repeatedly  during  the  chamber  flight  and  during  cap¬ 
sule  familiarization  because  of  his  large  size.  As  a  conse¬ 
quence,  there  was  a  serious  question  of  his  size  being  a  grave 
hazard  in  the  event  of  an  emergency  requiring  an  escape  exit 
from  the  capsule.  Figure  36  illustrates  the  tight  squeeze 
required  to  fit  him  into  the  capsule. 

The  two  individuals  with  strongly  positive  aotlvstlons 
had  histories  characterized  by  significant  research  acoomplish- 
aenta  and  an  intense  desire  to  learn  more  of  the  environment 


68 


.  j^v  ■  •<  u  I  '5  ^  -  ;•  \ 

.:■•]  .1  ;;,  i:  tf  ^..  ■ 

.  .  ij  : 

ristis‘9  3^1  6ubJ90t  C  S«at9d  is  th»  Capoul# 


and  problana  of  living  la  apaoa*  Ont  of  thaaa  was  aliai* 
aatad  baoauat  of  an  untxpaetad  and  partly  phyaioal  probltS; 
thi  othtr  auoetatfully  aooompllahtd  tht  flight  in  tht  fact 
of  ovtrwhtlnlng  diffloultita* 

With  rtaptot  to  tht  atoond  factor  in  prtttltotion  brtadth 
and  dtpth  of  aeitntifio  background)  nont  of  tht  protptott  had 
adtquatt  training  in  all  of  tht  dtairtd  areas.  Zn  taoh  oast, 
it  was  a  question  of  which  factors  were  of  greatest  value  and 
what  areas  needed  to  be  emphasized  in  their  training  program. 

The  Aviation  Physiologists  were  prone  to  be  weak  In  physics * 
astronomy,  meteorology,  and  pilotage,  while  the  engineering 
types  tended  to  be  critically  weak  in  the  aviation  physiolog¬ 
ical  area.  This  emphasizes  the  extreme  importance  of  publiciz¬ 
ing  the  need  for  broad  scientific  backgrounds  in  future  astro¬ 
nauts  and  for  establishing  educational  programs  which  will  provide 
adequate  training  in  the  previously  unrelated  required  disci¬ 
plines  ("cross-training"). 

The  third  factor  in  preselection,  medical  assessment  and 
contra-indications,  began  with  a  general  medical  and  family 
history*  Each  subject  was  assessed  in  terms  of  the  aggres¬ 
siveness  with  which  he  undertook  unfamiliar  and  physically 
hazardous  tasks.  He  was  asked  to  cite  an  emotionally  trau¬ 
matic  claustrophobic  experience  to  determine  the  degree  to 
which  he  has  been  able  to  withstand  or  not  withstand  enclosure 
and  confined  spaces  in  the  past.  Finally,  he  was  interrogated 
for  any  specific  contra-indications  for  mziking  the  flight  as 
previously  mentioned. 

C.  PHYSICAL  SXiJlINATION 

In  addition  to  meeting  the  requirements  ,for  an  Air  Force 
Class  I  flight  physical,  each  candidate  was  processed  through 
a  four  day  evaluation  procedure  at  the  Lovelace  Clinic,  Albu¬ 
querque,  New  Mexico*  The  series  of  ekaminations  was  oriented 
specifically  to  the  question:  "Is  this  candidate  qualified 
for  the  physical  stress  likely  to  be  imposed  by  a  flight  of 
this  type?"  The  type  of  examination  had  been  developed  through 
previous  experience  with  the  Air  Force  evaluating  the  fitness 
of  pilots  to  undertake  special  missions.  It  includod  the 
following: 

1.  A  thorough  medical  history. 

2.  A  complete  physical  examination  (including  dental, 
sigmoidosoopic  and  proctoscopic),  a  complete  eye,  ear,  nose, 


and  ths'oat  axafliiaatlon  (Ineluding  fuaduaeoplct  nasopHaryngo* 
aoopjo  and  audiogratt)*  and  alaotraanoaphalograa* 

'  X-ray  araluation  of  taathi  ehaatt  apinoi  and  abdeaant 
inoluding  upper  and  lower  gaatrolnteatinal  aeriea* 

4*  Oardlao  evaluationt  including  Double  Maatera  Two-Step 
eleotrooardlogram  and  balllatooardlogram* 

5*  Pulmonary  function  teatai  including  nitrogen  clearance, 
ventilation  reaerve,  renting  lung  oapacitiea,  and  maximum  breath¬ 
ing  capacity. 

6.  An  exerclae  (bicycle  ergometer)  teat  rated  aa  percentile 
of  oxygen  uptake  per  minute  per  kilogram  body  weight.  During 
thia  tec''.,  the  heart  rate,  ayatollo  and  diaatolio  blood  prea- 
aureo,  and  the  oxygen>C02  gaa  exchange  ratea  were  carefully 
meaaured. 

7.  Complete  laboratory  atudles,  Including  gastric  analysia. 

8*  Additional  special  examinations  were  added  by  the  exam¬ 
ining  physician  as  indicated. 

All  six  tUiNEIGH  III  candidates  experienced  thia  evaluation. 

Candidate  A  was  disqualified  by  the  physical  examination. 

He  had  a  body  weight  in  excess  of  normal  for  body  size,  com¬ 
bined  with  a  positive  Double  Masters  Two-Step  of  a  definite 
type  and  a  Ballistocardiogram  of  Grade  III  abnormality,  based 
on  Grades  I  to  IV.  Prior  to  taking  his  physical  at  Lovelace, 
Candidate  A  was  known  to  have  complete  myopic  astigmatism,  suf¬ 
ficient  that  without  corrective  lenses,  he  would  be  unable  to 
read  dials  and  see  controls  in  the  capsule  in  the  event  of  an 
emergency.  For  this  reason,  he  had  contact  lenses  fitted  and 
was  practicing  using  them  so  that  he  could  wear  them  during  the 
flight.  Vision  was  20/20  bilaterally  with  contact  lenses.  He 
wore  them  successfully  during  his  parachute  jump. 

Candidates  B,  D,  E,  and  F  were  all  normal  with  the  added 
observations  that  Candidate  B  had  an  unusually  high  exercise 
test  rating  and  Candidate  D  had  an  exceptionally  high  maximum 
breathing  capacity.  Candid.Hte  F  bad  a  normal  rating  on  his 
exercise  tolerance  test,  but  the  test  had  to  be  discontinued 
because  of  elevated  blood  pressure,  rather  than  elevated  pulse 
rate,  which  is  the  usual  response.  In  addition  to  the  above 
examination  at  the  Lovelace  Clinic,  Candidate  D  was  meticulously 
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maiaii  by  Dr*  Itiarioh  Roia  of  Iho  Ophthoaology  DtparbatBl 
of  Iho  lohool  of  Afiotien  Modlolat  for  oolor  vlaioa*  It  wao 
feuad  lo  havo  oeaplotoly  aoraal  oolor  fiaioa* 

Oaadldato  0  waa  fouad  to  havo  a  hlah  froquoaoy  porooptioaal 
doafaoao  oooondary  to  aoouotio  trauaa  (uadoairablo  but  aot  dio- 
quallfylay)!  a  aodorato  rod-crooa  oolor  Moahatso  (vary  uadtalr* 
ablo*  but  aot  diaqualifylas) *  a  posltlvo  Doublo  Maatara  Two-5tap 
aad  a  Qrada  XX  abooraal  Zalllatooardiograa*  Bia  blood  eholaa- 
tarol  loTal  waa  bifhi  991  af  pcroaat*  Ba  alao  vaa  phyaleally 
too  largo  to  fit  wall  la  tha  oapaula* 

For  tha  abo?a  raaaonat  this  eaadldata  waa  raturaad  to  hla 
hoaa  orgaaiaatlon  aa  phyaloally  dlaquallfiad  for  tha  flight. 
Thara  a  ra>rua  of  hia  Doubla  Maatara  ITwo-Stap  waa  raportad  aa£« 
atlva  and  hia  blood  obolaatarol  raportad  wlthla  normal  lialta 
(latar  found  to  ba  aasooiatad  with  medication).  Baaed  on  theaa 
obaarratlona,  tha  poaitlra  Doubla  Maatara  Two-Stap  and  high 
blood  obolaatarol  larala  obaarrad  on  initial  axaminationa  wara 
oonaidarad  tranaiant  obaarratlona  and  not  diaquallfylng.  ?hua, 
tha  oandldata  ra-antarad  tha  program  and  continued  through  hia 
24-hour  VABG  ohamber  run.  Following  tain  run  (daapita  madl- 
eation),  hia  blood  cholaatarol  waa  again  aboTO  aeeaptabla  limita 
Prior  to  thla  finding,  he  had  bean  dealgnatad  tha  pilot  for  the 
MANHIGH  flight,  but  at  thla  point  ha  waa  radeaignated  atandby 
or  altarnata  pilot. 

An  additional  atudy  conducted  through  the  Loyalaca  Clinic 
waa  a  whole  body  gamma  ray  activity  count  at  the  Loa  Alamoa 
Solentiflc  Laboratory.  Thia  indicated  the  candldata'a  lean 
body  weight  and  the  gamma  radioactivity  level  of  Vody  tiaauest 
particularly  radioactive  potaaalum. 

D.  PKEPARATORY  TESTS 

High  Altitude  Chamber  and  Partlal-Preaaure  Suit  Indoc¬ 
trination 

Thia  ia  a  training  and  indoctrination  procedure  which 
waa  prarequialte  to  tha  Skyoar  balloon  training  flights  and 
tha  24-hour  fllght-aimulating  chamber  runs. 

2.  Twenty-Four  Hour  Conflnaaent  {Claustrophobia)  Test 

This  teat  waa  aatabllshad  at  Colonel  Btapp’a  request 
aa  a  raquiramant  for  qualification  as  a  MAHHIOH  pilot.  At 
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firttt  it  oenalattd  alaply  of  oenflnatatnt  in  «  taatal  ahanbar 
tha  ilea  and  abapa  of  tha  KANHZOH  eapaula  with  no  taaka  or 
pbyaiolofioal  sonitorlnc*  Aftar  aavaral  rune,  tba  oppor¬ 
tunity  for  aaklng  phyaiologioal  Baaauraaanta  baoama  Irraalat- 
Ibla*  Toward  tha  and  of  tha  program,  payehologioal  taata  wara 
ineorporatad*  Flra  auoh  24-hour  taata  had  baan  eonduotad  prior 
to  thoaa  daaorlbad  hara.  Of  tba  aix  eandidataa  oonaldarad  for 
tba  MANHZOH  ZZZ  flight,  only  three  axparlaooad  thia  test*  Tha 
third  oandidata  who  did  not  axparianoa  thio  test  wets  being  ax- 
aminad  at  tha  time  whan  thara  waa  a  profound  aansa  of  urganoy 
to  qualify  oandidataa  as  quickly  as  possibla.  It  was  naoassary, 
at  tiaas,  to  conduct  tasts  whan  convenient,  rather  than  in  their 
logical  sequence*  This  third  candidate  who  did  not  raoaiva  tha 
AMfL  24>bour  oonfineaent  test  was  eliminated  at  WACC  during  the 
24-hour  chamber  run  for  claustrophobia.  It  is  most  unfortunate 
that  ha  missed  this  claustrophobia , test  since  it  would  have 
helped  greatly  to  establish  its  usefulness  for  this  purpose* 

Of  the  threw  candidates  experiencing  the  24-hour  con¬ 
finement  test,  one  was  given  this  test  at  the  contractor's 
plant  at  Kinneapolis,  using  the  MANHIGH  capsule  itself*  Un¬ 
fortunately,  the  command  van,  containing  the  ground  receiving 
equipment  for  the  physiological  telemetering  circuits,  was 
not  available  at  the  time  of  this  test,  so  no  physiological 
data  were  recorded  on  this  subject.  The  transcription  of  com¬ 
munications  between  the  candidate  in  the  capsule  and  those  out¬ 
side  during  the  test,  indicates  that  he  maintained  a  high  level 
of  performance  with  short  periods  of  sleep  throughout  the  run* 

His  performance  was  entirely  satisfactory. 

The  remaining  two  c^didates,  C  and  D,  experienced 
this  test  at  AFI-IDC.  Captain  Erwin  Archibald,  previously  Project 
Physiologist,  was  responsible  for  development  of  most  of  the  in¬ 
strumentation  used  during  this  test.  Dr*  Harald  von  3sckh  super¬ 
vised  the  final  checkout  of  '^the  instrumentation  system  and  as¬ 
sembled  the  protocol  as  used.  He  ably  supervised  the  runs 
themselves* 

The  procedure  for  the  tests  called  for  the  condldate 
to  eat  only  a  low  residue  diet  for  three  days  before  the  test* 

A  protocol  was  established  by  Captain  Archibald  for  obtaining 
blood  and  urine  samples  to  evaluate  the  corticosteroid  hormone 
excretion  of  the  candidate  to  correlate  this  excretion  with  the 
•tress  imposed  by  the  test*  It  required  that  the  candidate  have 
a  fasting  blood  sample  drawn  the  day  before  the  test  and  that  he 
•tart  collecting  all  urine  excreted  each  12-hour  period  in  sep¬ 
arate  containers*  The  urine  sample  collection  continued  through¬ 
out  the  test  and  three  days  following  it  with  fasting  blood  sam¬ 
ples  drawn  one  day  before  and  three  days  following  the  teat* 
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Tht  oandld«t«  waa  draaaad  in  a  partial-praaaura  auit 
wbieh  oovarad  aoat  of  tht  torao  with  iaparntablt  rubbtr  bXad* 
dtra*  fft  waa  than  plaotd  in  tht  aiaulattd  eapault  whioh  waa  * 

ao  poaitiontd  that  ht  oould  htar  or  att  no  ont  dirtotlyi  but 
oould  ooiaaunioatt  to  tht  optratort  through  tht  radio  ayatta* 

Whilt  oonfintd  in  tht  oapault  for  24  houra«  tht  oandidatt  wao 
rtquirtd  to  ptrfora  thrtt  tatka  whioh  wtrt  tvaluattd  in  ttraa 
of  tint  it  took  bla  to  aoooapllth  taoh  tatk*  Tht  taakt  rt¬ 
quirtd  that  ht  txtlLguiah  a  aaall  light •  oolltd  tht  "panio 
light"  whtntvtr  it  oaat  ont  aaintain  a  nook  oabin  prtaaurt 
gaugt  at  a  prttoribtd  rtading;  and  indioatt  whtntvtr  an  oxygtn 
blinktr  attar  failtd  to  function  at  its  uaual  frtquanoy*  Eaoh 
task  wao  adainistarad  at  laast  twioa  tvtry  30  ainutas* 

Tht  following  psyohophysiologieal  data  wart  raoordtd 
during  taeh  run:  alactroeardiograph  tracings,  galvanic  skin 
resistance,  pulse  rate,  respiratory  rate,  and  systolic  and 
diastolic  blood  pressure. 

Three  items  were  evaluated  every  30  minutes  in  an  effort 
to  assess  the  candidate's  alertness:  (1)  degree  of  wakefulness 
(candidate's  rating),  (2)  operator's  evaluation  of  candidate 
(of  the  manner  in  which  the  candidate  spoke  and  gave  reports), 
and  (3)  attitude  toward  tasks  (candidate's  rating). 

Degree  of  v/akefulness  was  evaluated  on  a  five-point 
scale  defined  as:  (1)  wide  awaike,  (2)  somewhat  sleepy,  (3) 
sleepy,  (4)  difficult  to  stay  awake,  and  (5)  unable  to  stay 
awake . 

The  operator's  rating  was  rated  on  a  five-point  scale 
defined  as:  (1)  bright,  alert,  precise,  (2)  reasonably  alert, 
some  sign  of  fatigue,  (5)  tired,  flat,  but  coherent  (obviously 
tired),  (4)  mumbling,  halting,  incompletely  coherent,  and  (5) 
incoherent,  trailing  off. 

The  candidate's  attitude  toward  his  tasks  were  rated 
on  a  six-point  scale,  defined  as: 

Alpha  -  Thoroughly  enjoying  doing  tasks  -  would 
like  more  of  them. 

Beta  -  Enjoying  tasks,  kept  Just  busy  enough. 

Gamma  -  Trefer  doing  them  -  mildly  enjoyable. 

Delta  -  The  number  of  tasks  don't  bother  me  or 
leave  me  particularly  bored  -  Z  am  in¬ 
different  • 


74 


Ipallen  •  Ihui^tr  of  laiki  oaufiai  tosi*  ttraia* 


(•ta  •  This  la  toe  aueh  ■  X  aa  oTtrleadod 
with  iXfort* 

At  the  oeaoluiioa  of  the  toita,  taoh  eaadidatt  waa  flToa 
a  oartful  phjaieal  OTaluatloa  aad  dabriafad  bjr  thoaa  raapoaaibla 
for  tha  taat* 

Tha  raaulta  of  tha  taat  of  adraaal  oortloal  raaponaa  to 
atraaa  ara  not  yat  availabla*  Tha  raaulta  of  tha  two  ru&a  oon- 
duetad  in  thla  aannar  ahowad  raraaling  dlffaranoaa  la  tha  at- 
tituda  aad  parforaaaoa  of  tha  eaadldatas*  Xxaalaatioa  of  Tabla 
Z  ahowa  that  Caadldata  D  eoaaiataatly  out-parforaad  all  othar 
oaadldataa  with  a  aora  aarkad  tandaaoy  to  laprora  throughout 
tha  taat  pariod  with  aoaa  loao  of  parforaanea  affiolanoy  durlag 
tha  third  quartar*  Tha  oxygaa  bllakar  la  probably  tha  aoat  aansl- 
tlva  iadloator  of  tha  indlYldual'a  alartaass  ainoa  It  la  tha  moat 
aubtla,  raqulrlng  tha  graataat  Tlgllanoa  to  dateot  the  abaenoa 
of  tha  bllak  aoraally  ooourrlng  once  aTary  three  aaoonda*  Tha 
auparlor  parformaaoa  of  Candidate  S  aa  oomparad  to  Candidate  C 
la  aapaolally  marked  on  thia  teat*  Tha  praTioua  confinament 
taat  aubjeota,  Ho.  1  and  Ho.  2,  ara  included  in  Table  I  for 
compariaon  only,  and  ware  not  oandldataa  for  tha  MANHIQH  III 
flight. 


TABLE  I 

KEAN  SBACTION  TIMES  FOR  CAPSULE  TASKS 
FOB  PERIODS  or  SIX  HOURS 


0^  Blinker  Prasaura  Gauge  Panic  Lamp 


ftm 

wm 

I3£! 

Ay'? 

\mm 

mm 

(saa 

tm 

isaa 

1 

m 

66 

68 

48 
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22 

m 

20 

m 

m 

H 

2 

4 

■ 

m 

li 

H 

■ 

11 

21 

18 

22 

18* 

iH 

2 

11 
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li 

16 

28 

oa 

40 

6 

n 

20 

6 

ul 

Is 

1 

2 

2 

1 

88 

1 

110 

8 

62 

80 

1 

51 

B 

H 

B 

H 

B 

rifttrt  37  ph7fiolofi«al  data  oktalaad  far 

%oth  Oaadldataa  0  aad  0  darlag  tbair  taata*  Tbtra  ia  aolhiaf 
raaarkabla  about  tba  pulaa  rata  of  oitbor  oaadldato*  9bo  aoBO- 
wbat  oloTatod  puloo  rato  of  Oaadldato  D  at  tbo  oad  of  bio  rua 
wao  likolj  duo  to  tbla  boiag  erorboatod  bj  baviof  to  woar  tbo 
proaaurt  auit  at  a  toaporaturo  of  83  dofrooo  with  praotleally 
ao  foatllatloB  oauaod  bj  tbo  falluro  of  tbo  blowor  faa  bo tor* 

Tbo  roaarkablj  ooaotaat  okla  roolotoaoo  raluoo  for 
Candidato  S  aay  bo  olgalfioantlx  rolatod  to  bio  eoaotant  aad 
blfh  loTol  of  porforaaaoo  tbroufbout  tbo  run*  Zt  eorrolatoo 
with  tbio  dooorlptlon  rooordod  during  tbo  dobrloflng  of  bio 
approach  to  tbo  runt 

'^Zotabliob  iaaodlatoly  a  routino  adoquatoly  ooTor- 
ing  tbo  taoko  roqulrod  but  roquirlng  no  additional  offort  and 
aaintaining  oxaotly  this  IotoI  of  offort  throughout  the  whole 
period,  thorobj  eonserTing  enorgj  when  fooling  woll  to  holp 
earrj  orar  during  tho  aloopy  poriods.” 

Tho  otoadj  Ineroaso  in  roslstanso  of  Candidato  C  auggosta  a 
atoadllj  doolinlng  IotoI  of  alortnoaa  and  eorrolatoa  with  hia 
doelining  total  ororall  porforoanco. 

Figuro  38  ahowa  tho  roturn  of  both  oubjectiTo  and  oper¬ 
ator  Judgaent  ratings  to  higher  Taluoa  with  sunrise  of  tho  asc- 
ond  day*  The  prospect  of  termination  of  the  test  is  correlated 
with  increased  performance  scores  or  at  least  no  loss  of  average 
performance  %fhich  is  characteristic  of  the  fourth  quarter  for 
all  candidates*  The  degree  to  which  an  operator's  assessment 
and  that  of  the  candidates  themselyes  agree  in  Figure  38  is 
noteworthy*  .It  is  also  very  interesting  that  both  candidates 
rated  their  tests  much  more  enjoyable  at  the  end  of  the  flight, 
probably  because  the  accomplishment  of  them  became  identified 
with  termination  of  the  test. 

The  tendency  for  individuals  to  become  irritable  with 
prolonged  sleeplessness  is  well  established.  When  asked  a 
leading  question  concerning  his  feeling  toward  the  operator 
throughout  the  run.  Candidate  D  replied  with  the  significant 
ooaaent,  "Any  operator  (at  the  control  console)  that  had  some 
jest  in  hia  voice,  a  little  bit  of  lightness,  wasn't  too  ap¬ 
preciated"*  This  reflects  the  deep  seriousness  with  which  this 
candidate  approached  all  tasks  required  of  hia. 

When  asked  about  his  general  impressions  of  the  test, 
he  replied!  "Vvll,  when  I  started  the  test  Z  knew  the  iaportanoe 
of  the  test  itself,  especially  if  Z  was  going  to  be  a  subject 
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ia  MAIfRIQB*  fo  X  raaolvad  aot  to  foroo  ayiolf  to  toko  it« 
but  fiaoo  X  bad  alrtady  otayod  la  tbo  auit  olfbt  boura  lua» 
day  juat  for  tha  praotleo,  X  flfurad  It  would  bo  protty  oaayt 
but  aftor  about  tbo  ninth  or  tontb  boury  It  waa  a  totally  dlf* 
foront  aattor*  Xt  atlll  waan*t  a  aattor  of  wbotbor  you  bad  to 
frit  your  tooth  and  boar  it*  hold  yoursolf  or  anything!  it  waa 
Juat  a  diffioult  Job  and  you  Juat  bad  to  oit  thoro  and  do  it* 

X  aoTor  forood  ayoolf  to  do  iti  if  I  bad  bad  tOf  I  would  havo 
eofflo  out  of  thoro  booauoo  I  don't  think  you  abould  go  on  tbo 
HANHIQH  flight  wbtn  you  aro  undor  that  aueh  atrain"*  Thia  ia 
a  profound  oomaontary  on  tbo  noturo  of  thia  Individual 'a  ao- 
tivation. 

3,  Isolation  Stress  and  Payohologlcal/Poyehiatrio  Evaluation 

The  ovaluatlo'n  of  each  eandidato  carried  out  under  the 
direction  of  Dr*  George  Huff,  Chief  of  the  Stress  and  Fatigue 
Section  of  the  Aeroaedlcal  Laboratory,  WADC*  Included  parallel 
psychiatric  interviews  by  two  psychiatrists,  a  clinical  psycho¬ 
logical  evaluation,  and  placing  the  Individual  in  isolation  for 
as  long  as  they  were  willing  to  remain.  The  psychiatric  portion 
of  the  interview  was  done  primarily  to  gain  a  clinical  impression 
of  the  individual,  his  motivation  (kind  and  degree),  his  psycho- 
dynamics,  emotional  maturity,  emotional  stability  under  stress, 
etc.  The  psychological  test  battery  was  selected  to  measure 
motivation  and  personality  and  Included  such  tests  as  the 
Borschach  Teat,  Thematic  Apperception  Test,  Drnw-A- Person  Test, 
and  the  Minnesota  Multiphasic  Personality  Inventory. 

The  individual's  response  to  Isolation  was  evsuLuated 
by  having  him  voluntarily  enter  a  dark,  sound-proof  room,  and 
stay  as  long  as  he  could.  The  length  of  time  that  he  remained, 
the  degree  of  stress  the  test  imposed,  his  manner  of  handling 
it,  and  the  reasons  for  and  manner  in  which  he  terminated  the 
test  were  all  considered  in  his  evaluation. 

A  part  of  the  psyohiatrio  evaluation  program  Included 
a  psyc  !,atrlo  Interview  of  eaoh  candidate  every  several  hours 
during  his  24-hour  VADC  simulated  flight  chamber  run  in  a  man¬ 
ner  analogous  to  the  interviews  conducted  during  the  actual 
MANBIQH  III  flight.  The  psyohiatrist  oonduoting  the  inter¬ 
views  on  a  given  candidate  during  the  chamber  test,  was  expected 
to,  and  did,  serve  as  a  member  of  the  penal  of  expsrta  during 
his  flight. 

Oandldate  D  ran  through  both  tha  chamber  run  and  iso¬ 
lation  study  without  signlfioant  evidenoa  of  stress  from  a 


payoblAtria  point  of  Oandidato  0|  ovar  10  yaara  oldart 

had  lata  of  hla  youthful  oapaoity  to  ovarooaa  all  ohataolaa 
hut  daaenatratad  fraat  atability*  Nona  of  tha  four  oaadidataa 
avaluatad  payohiatrieally  wara  raportad  iaadaquata  for  tha 
MAtfMXOB  alaaion. 

4*  Phyaleloaioal  and  Cantrifutct  dtrasa  Raaponaaa 

Tha  phyaiologioal  atraaa  raaponaaa  of  four  of  tha  aix 
oandldataa  wara  aaaaurad*  Captain  Cbarlaa  L*  Vilaon  of  tha 
Phyalolosy  Branch,  Aaromadloal  Laboratory,  W.\I>0  waa  raapoaaibla 
for  tha  taata  and  thalr  avaluatlon.  Although  all  of  tha  daairad 
taata  arailabla  within  tha  Phyalology  Branoh  wara  not  Includad 
baoauaa  of  tima  lialtationo,  tha  obaarvatlons  that  wara  aada 
wara  oonaidarad  valuabla.  Tha  atraaa  taata  bagan  with  a  Harvard 
Stap  Tast  to  Inaura  adaquata  oardlao  raaarva  to  parfora  tha 
aubaaquant  prooedurea. 

The  HC-1,  Partial-Prasaura  Suit  Teat,  required  that  tha 
oudldata  dreaa  In  an  MC>lault,  and  MB>5  halaat,  denitroganate 
for  two  houra  on  100  percent  oxygen,  then  alt  in  tha  low  prea- 
aure  ehaaber  which  was  evacuated  to  42  adJLliaetera  of  aercury 
(equivalent  to  65,000  feet  altitude).  The  candidate  remained 
at  this  baroaetric  pressure  one  hour  (or  leas  depending  on  vari¬ 
ous  objective  and  subjective  data).  The  ECO,  blood  pressure 
(indirect  strain  gauge),  pulse,  as  well  as  suit  and  capstan 
pressures  were  recorded. 

The  cold  pressor  test  required  that  the  candidate 
plunge  both  bare  feet  into  Ice  water  and  hold  them  there  for  a 
period  of  seven  minutes  while  the  pulse  and  blood  pressure  were 
recorded.  An  Increase  in  both  pulse  and  blood  pressure  has 
been  considered  by  Or.  Terrence  P.  McGuire  as  advantageous  and 
an  expression  of  a  responsive  sympathetic  nervous  and  hormonal 
system  which  more  effectively  maintains  the  body  homeostasis. 

The  30  mm  Hg  Pressure  Imbalance  Test  was  administered 
by  having  the  candidate  denitroganate  on  100  percent  oxygen  for 
one  hour,  then  breath  against  30  millimeters  of  mercury  pres¬ 
sure  at  40,000  feet  wearing  an  A-13A  mask  breathing  100  percent 
oxygen.  This  test  rates  the  individual’s  cardiovascular  re¬ 
sponse  to  increased  intrathoraoio  pressure,  as  well  as  mild 
hypoxia. 

Three  of  the  six  candidates  progressed  sufficiently 
far  In  the  program  to  experience  this  group  of  tests.  A  fourth 
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waa  tXialaatad  al  Ihla  point  booauat  of  uafavorablt  roaotieaa 
during  tho  iaitiaX  phaat  of  thoao  toata*  All  tbraa  oandidataot 
0|  Dt  and  l|  aohiavad  araraga  aeoraot  ranging  froa  73  through 
79  on  tha  larvard  Stop  7aat*  Thoaa  in  good  ph/aieal  oondition 
routinalj  aoora  80  to  99 t  whila  thoaa  in  top  phjaioal  oondition 
aoora  99  to  123t  or  raraljr  battar# 

Tha  raaulta  of  tha  eold  praaaor  taata  on  aaoh  of  tha 
thraa  oandidatao  ara  praaantad  in  Tabla  II*  Tha  raaponaa  by 
Oandidata  0  ia  a  aild  yat  dafinlta  trand  toward  inoraaaad  pulaa 
rata  and  inoraaaad  blood  praaaura  oonsidarad  farorabla  by 
Dr*  MoQuira*  Oandidata  0  OTldanoad  a  rary  dynaaio  raaponaa • 
otarting  with  a  aoaawhat  alaratad  pulaa,  praauaably  froa  antloi- 
pation  and  taralnally  axparienoing  a  quita  high  blood  praaaura* 
Oandidata  E  waa  raapondlng  quit#  farorably  by  tha  and  of  tha 
firat  alnuta  of  tha  taat,  at  which  tiaa  ha  withdrew  hia  feat, 
ooaplalning  bitterly  of  tha  intanaa  ooldnaaa  and  pain*  Thla 
was  only  tha  aaeond  inatanoa  of  interruption  of  the  teat  by 
tha  subject  baoausa  of  discomfort  in  100  subjaota*  Tha  pulse 
and  blood  pressure  raaponaa  ara  conslderad  farorabla  but  the 
prasatura  taralnatlon  had  unfarorabla  lapllcations  with  respect 
to  Botiratlon* 

TABLE  II 

COLD  PBESSOfi  BESPOnSE  READINGS 


lisi 

Basting 

Pulaa 

Response 

Pulse 

Beating 

B/P 

Beaponoa 

B/P 

c 

76 

86 

112/78 

146/90 

D 

100 

112 

108/72 

170/100 

I 

68 

92* 

118/78 

130/96* 

*Raadlng  at  and  of  one  ninuta  when  candidota  withdraw  his  feat, 
ooaplaining  bitterly  of  the  intanaa  ooldnaaa  and  pain* 


Oandidata  0  parforaad  the  MC-1  Partial'Praaaura  Suit 
Test  rary  wail  with  no  appraalabla  change  in  pulaa,  blood  pres¬ 
sure  ,  or  advarae  cyaptosis  or  signs.  S*  raaalned  at  63,000  feat 
tha  raqulrad  60  aisutea* 
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I 

OABdidttt  9  BtartBd  with  «  bat*  li&i  s/ttolia  blood 
yrooottro  of  110  am  If  whiob  Mlatalaod  itoolf  wall  durisf  -> 

of  tho  propoood  60  aiautoot  tad  thoa  oaddoalp  droppod  to  90 
■illlaotora  of  Boreary  ojatolio  aad  roBolaod  lew  oa  rooboek* 

Tbo  boot  liat  paloo  of  76  had  iaeraaaod  to  a  aaxiBUB  of  140* 

At  tho  94  alaato  point,  tho  oaadldato  had  a  rorj  owoatj,  alifhtlx 
palo  faoo,  aad  ia  rlow  of  tho  hypetonoien  aad  taohyoardia,  waa 
eoaoidorod  to  bo  ia  a  prooyaeepai  atato*  Prudoatly  tho  toot 
was  toraiaatod.  This  was  iatorprotod  as  a  poor  rospoaoo  to  tho 
toot*  Tho  oaadidato  had  a  taohyoardia  ooasidorably  hifhor  than 
had  boon  soon  ia  aany  aonths* 

I 

Caadidato  I  startod  with  a  baoo  lino  pulso  rato  of 
84  which  fradtially  iacroastd  to  108  at  tho  and  of  38  aiautoo 
at  33,000  foot  prosonro  altitude •  At  tho  saao  tiao,  ho  do- 
volopod  dofiaito  swoatlag,  aarkod  light^hoadodnoss,  aausoa, 
and  s  alld  hypotonslon  of  100  ailliaotors  of  aoreury  systolic* 

Booause  of  those  presyncopal  syaptoas  and  signs  which  experience 
had  taught  would  lead  to  unconsciousness  with  continuation  of 

the  test*  the  test  was  terainated  at  tho  end  of  38  ainutes.  | 

This  was  considered  a  poor  reaction  to  this  test* 

'  i 

The  30  aiUiaoter  aereury  pressure  iabalanoe  tost  was 
aeeoaplishod  satisfactorily  by  Candidate  C.  Tho  pulse  change  ^  - 

was  loss  than  10  beats  per  ainute  Increase  and  the  blood  pres- 
sure  reaainod  steady* 

Candidate  D's  test  cannot  be  considered  Tslld  because 
it  was  terainated  due  to  a  burst  of  ECO  wares  which  appeared 
on  the  oscilloscope  to  be  of  low  rentricular  origin  (not  written 
on  paper)*  The  test  was  loaedlately  aborted*  Although  there 
is  no  good  eridence  that  this  was  an  arrhythola,  since  the  un¬ 
usual  pattern  could  hare  been  caused  by  teaporary  electrode 
grounding,  it  was  potentially  a  serious  eaergency  and  explor¬ 
ation  of  this  possibility  could  not  be  pursued*  At  no  tlae 
did  the  candidate  deaonstrate  unusual  syaptoas,  and  close  ex- 
aaination  upon  his  return  to  ground  lerel,  revealed  no  eTidence 
of  abnoraality* 

Candidate  I  experienced  an  increase  of  pulse  rate  froa 
112  at  ground  lerel  (not  an  unusual  base  line  tachycardia  for 
the  uninitiated  ia  the  low  pressure  chaaber)  to  132  beats  per 
minute*  The  blood  pressure  reaainod  satisfactory  and  the  candi¬ 
date  did  not  develop  nausaa,  pallor,  sweating,  gunbarrel  vision, 
or  syncope*  This  was  a  good  response  and  would  have  been  rated 
excellent  had  the  taohyoardia  not  reached  132* 
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OA04i4«lt  I  wai  raquirtd  lo  waar  tba  MB*5  praaaura 
balMt  duriof  Iha  Iwo  haura  of  danitroftaiaatioa  prteadlag 
tha  MO-1  partial-praaaura  ault  atraaa  taat*  Ob  lha  flrat 
■eralaf,  wtalla  Iba  aaadidata  wora  aa  A-13A  exjrgaa  aask  for 
1*1/2  boara  prabraatbiag  100  paroaat  oaggaai  ba  baoaaa  paloi 
•waatjTi  aauaaatadi  aad  bad  two  looaa  bowal  aortaaBtai  and 
flaall/  ratobad*  Tba  taat  waa  poatpoaad  at  thla  point  to  ob* 
aarra  tha  eaadidata*  Thtra  «ara  ao  furthtr  ayaptoaa  of  illntaa* 
rortj-aigbt  boura  aftar  tha  firat  attaapt  at  daBltroftnlaatloat 
tba  oaadidata  waa  again  arailabla  for  taat*  Ba  drtasad  ia  tha 
MC-1  praaaura  auit  aad  MB-3  balaat  aad  daaitrogaaatad  for  approxi- 
aataly  oaa  hour*  at  whioh  tiaa  ba  daoidad  ho  oould  aot  tolarata 
baing  eonflaad  in  tha  halaat*  Ba  raaorad  tha  halaat  and  rafuaod 
to  oontinua  tha  taat*  Zt  appaarad  to  thoaa  aonitoring  tha  taat 
that  tba  oaadidata  waa  uaabla  to  tolarata  tha  oonfiaaaant  iapoatd 
by  tha  praaaura  auit  garaaat  aad  halaat* 

Candldataa  wara  axpoaad  to  aooalaratlon  on  tha  huaaa 
cantrifuga  undar  tha  dlraotion  of  Dr.  Sdwln  P.  Hiatt*  than  Chiaf 
of  tha  Blophyaiea  Branoh,  Aaromadioal  Laboratory*  WADC.  Dr.  Hiatt 
aralnatad  thalr  rasponaaa.  Thraa  of  tha  six  oandldat<'a  (B*  D, 
and  E)  azpariancad  thia  tast.  This  was  an  initial  axposura  to 
tha  huaan  oantrifuge  for  all  tha  candldataa.  Qanarally*  eandl- 
datas  approach  this  awasoma  darloa  with  caution  if  not  eoaa 
trapidatlon  and  raquira  rapaaiad  runs  to  bacoma  accuatoaad  to 
it.  Although  the  nunbar  and  typa  of  teats  done  are  probably 
iuadaquata  to  aaka  a  raal  astiaata  of  aaoh  zoan's  raaponsa  to 
centrifugation*  nona  of  tha  candldataa  ahowed  aYidanea  of  ua-^ 
uaually  low  toleranca  to  the  accalaratlon  axparlancad.  Candi¬ 
date  E  conflraad  a  known  tendency  toward  motion  alckneaa  which 
did  not  aaaa  to  impair  hia  Q  tolerance.  Candidate  D  thoroughly 
enjoyed  tha  azperianca,  appearing  disdainful*  rather  than  awed 
by  tha  accalaratlon,  considering  it  a  form  of  amusement 

In  addition*  a  heat  stress  tast,  under  the  direction  of 
Dr.  Paul  Webb*  was  included.  All  candldataa  axperlancing  it 
performed  aatlsf aocorily*  although  details  are  not  arailabla 
as  to  thalr  parfornanca. 

5.  Parachute  Jump 

This  tast  was  introduced  into  tha  program  initially 
by  Colonel  Stapp  to  insure  that  tha  pilot  would  know  how  to 
use  tha  parachute  sucoaoafully  with  ainimua  danger  of  injury 
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ta  th9  tytAt  of  an  •Bas>3«noy«  Ra  oonaidarai  It  taaontial 
that  tha  pilota  havt  oonfidtnoa  and  bt  auffloiantly  faaiXiar 
with  »hf  paraohuta  aystaa  to  uaa  it  without  haaitatioa  should 
tha  raquiramant  ariaat 

four  of  tha  six  oa&didatasi  namaly,  0|  Dt  and  Z| 
aueoaaafully  parformad  paraohuta  jumps  as  ra^uirad*  Oandidata 
f  had  this  raquiramant  waivad  and  Candidata  B  did  not  prograss 
suffiolently  far  in  tha  salaotlon  prooadura  to  axparlanoa  this 
tast,  Candidata  D  jumpad  into  tha  Salton  Saa  from  an  altituda 
of  6|000  faati  opaning  his  paraohuta  aftar  a  six  saoond  dalay* 

It  is  of  particular  intarsst  that  Candidata  A  mada  bis 
jump  wearing  oontact  lenses  with  no  adverse  affaots*  Candidata 
C  was  already  an  experienced  parachute  jumper  on  active  jump 
status  and  was  not  required  to  moke  an  additional  jump  for  this 
program. 

6.  Skycar  Training  Flight 

This  requirement  was  initially  established  by  Colonel 
Stapp  because  he  considered  it  essential  that-  the  pilot  of  the 
MANHIGH  flight  be  familiar  with  balloon  flight  techniques  be¬ 
fore  attempting  a  high  altitude  flight.  He  required  that  the 
candidates  qualify  for  a  Civil  Aeronautics  Adninistraticn  free 
balloon  pilot  license.  These  requirements  are?  (1)  a  CAA  medi¬ 
cal  examination,  (2)  successful  completion  of  the  CAA  written 
examination,  (3)  14  hours  total  free  balloon  flight  time,  (4) 
one  flight  to  10,000  feet  or  higher,  (5)  one  solo  flight  in  the 
presence  of  a  CAA  observer,  and  (6)  six  landings. 

Only  two  of  the  six  candidates  completed  the  require¬ 
ments  for  the  CAA  license,  il though  all  six  of  them  received 
some  Skycar  training. 

Balloon  pilot  training  was  conducted  in  the  Skycar 
gondola  which  is  a  five  foot  diameter  open  basket  constructed 
of  stool  tubing.  It  was  normally  flown  with  a  30  foot  balloon 
which  gave  it  a  maximum  altitude  capability  of  approximately 
14,000  feet.  It  could  readily  accommodate  an  instructor  pilot 
and  student  pilot,  with  adequate  space  for  a  third  observer. 

It  was  used  specifically  for  training  in  free  balloon  flight 
techniques. 

Candidate  E  had  aucoesofully  completed  all  of  the 
selection  and  training  program  with  the  exception  of  the  final 
Skyear  flight  and  part  of  the  capsule  indoctrination  training 
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«ht&  ht  Ml  •ritloAlljr  iMjttrtd  ia  a  Sk/aar  flight  aaoidtat* 
lia  lajariaa  wart  of  aaoh  a  aatura  that  ha  eould  ao  leagar 
ha  eoBoidarad  aa  a  pilot  for  tha  MAhlZOfl  ZXZ  flight* 

7*  Twanty-rouf  Hour  diaulatad  Flight  Chaabar  Rub 
a*  OaBaral* 

Thia  taat  proTad  to  ha  tha  aoat  ralttabla  alagla 
aalaetion  aad  traialag  taohniqua  usad  la  tha  program*  It  gara 
a  elaar  iadioatloa  of  tha  quality  of  parforaaaea  to  ba  axpaotad 
of  tha  oaadidata  oa  tha  actual  flight  aad  raraalad  problaa  araas 
ia  oparational  prooaduraai  aquipaantf  aad  anarganoy  prooadxtreo* 

Tha  Chiaf  of  tha  Araaaant  Laboratory  aada  ayailabla 
tha  larga  rafrigaratad  low  preaanra  chaabar  locatad  ia  that 
Laboratory  at  VADC.  Thia  waa  tha  only  Air  forca  chaabar  Icnown 
which  waa  capable  of  aceoaaodating  tha  eapaula  and  producing 
tha  -70*7  taaparatura  at  100)000  feet  praaaura  altituda  required 
to  siaulata  apace  conditlona.  Tha  cylindrical  low  preaaure 
chaabar  waa  approximately  30  feet  in  diauaeter  and  17  feet  high* 
and  readily  aecomaodatad  the  HANHIGH  capaule  which  meaaurcd  alx 
feet  in  diameter)  including  ita  collapaible  tubular  aupporMng 
atructure  (the  capaule  Iteelf  was  three  feet  in  diameter)  and 
approxlaately  tan  feet  high)  including  under  carriage. 

Tha  purpose  of  the  cheunber  test  waa  to  simulate  an 
actual  balloon  flight  aa  realistically  as  possible.  For  this 
reason,  the  total  time  schedule  waa  divided  in  a  manner  com¬ 
parable  to  that  of  a  flight.  The  activity-sleep  pattern  and 
total  workload  was  also  patterned  after  that  expected  on  the 
actual  balloon  flight.  The  capsule  atmosphere  control  problem, 
in  terms  of  both  composition  amd  pressure  regulation,  was  a  true 
reproduction  of  the  problems  which  the  pilot  would  face  at  alti¬ 
tude.  '' 

The  candidate  was  fully  instrumented  physiologically 
and  required  to  make  all  subjeotlve  psychic  reports  and  psyohiatric 
interviews  expected  during  the  flight.  Communication  was  by  means 
of  the  same  capsule  radio  which  would  be  used  on  the  flight*  Phys¬ 
ical  data  were  transmitted  by  the  same  capsule  telemetry  radio 
which  would  transmit  the  heart  beat  (eleotro-oardiograa),  respir¬ 
ation,  basal  akin  resistance)  and  capsule  temperature  during  the 
flight.  This  information  was  received  on  a  telemetering  receiver 
and  written  out  directly  on  a  brush  recorder)  using  squipaent 
loaned  by  Mr.  Miles  McLennan.  Chief  of  the  Instrumentation  Section 
of  the  Aeroaedioal  Laboratory,  WADC*  The  candidate  was  aonitorwd 
outside  the  chamber  at  all  times  during  a  run. 


A«reM4ieAl  Ubortlery  supperttA  th«tf 
proTliiBf  Bbaabtr  eptraiera  lo  aottiter  th«  aapsult* 

Al  ail  tlaaa  Iwo  m$n  wart  prtpartd  lo  talar  lha  obaabar  froa  * 

a  30(000  fool  lataraadlala  look  ia  Iba  avaal  of  an  aaarfaaey* 

9ba  laberatori'  alao  previdad  aadloal  Boaitorai  aa  wall  aa 
paraeanal  to  oparata  lha  phpalolofioal  aoBitorlaf  alaotroaio 
apparatua* 

Tha  oaBdldata  waa  raquirad  to  aaka  hourly  raportOf 
whleh  iaolttdad  aaaaurlBc  and  raportiag  tha  eoBoantratioB  of 
oarboB  dioxida  withia  tha  eapaulat  tha  oxygaa  partial  praaaurai 
tha  laatruaaBt  panal  taaparaturai  flra  poiata  of  oapaula  aurfaoa 
taaparatura;  thraa  phyaiologleal  taaparataraoi  laeludiag  footf 
thigh (  aad  lataraali  aad  fiaa  aubjaotira  ratlaga  of  hla  pay Ohio 
atata»  iaoludlag  alartaaast  drivot  afflolaaoyi  taaaloat  aad  ooa- 
fort* 

la  additioa  to  tha  abova  raportat  tha  eaadidata  waa 
aaoonragad  to  aaka  aa  aaay  ooBaeata  as  poaalbla  to  tha  diotat 
portabla  taps  raoordar  plaead  baalda  hia  in  tha  oapault*  Al¬ 
though  this  was  used  during  tha  ohaabar  runs,  a  transoription 
of  tha  aatarlal  dictated  to  this  tapa  recorder  ia  not  arailable 
at  the  tiae  of  vrriting  this  report*  In  addition,  ft  eaaera  was 
proTidad  to  taka  a  picture  of  the  candidate  on  33  aiUiaeter 

fila  ererj  fire  ninntes  throiighout  tha  flight.  The  candidate  v 

was  illuminated  with  filtered  Infrared  light  so  that  tha  flash 
was  inrisiblat  and  recorded  on  infrared  film*  This  permitted 
monitoring  of  the  candidate's  appearance  throughout  a  chamber 
run  and  during  the  flight.  This  apparatus  is  described  in  an¬ 
other  section  of  this  report,  figure  39  illustrates  the  ap- 
pearanoa  of  a  subject  token  with  this  unit. 

The  monitor  outside  tha  cbaabex  ;>as  required  to 
keep  a  running  log  of  all  noteworthy  aTents,  records  of  tha 
pilot's  hourly  reports,  including  graphing  of  the  partinont 
data,  and  notes  as  to  tha  condition  of  tha  candidate.  Captain 
Sli  Beading,  Project  Physiologist  at  tha  time  of  tha  chamber 
runa  on  Candidates  C,  0,  aad  E,  superrised  the  monitorl-.'g  and 
most  of  the  tiae  serred  as  monitor  of  the  ohaaber  rua  himself. 

All  oonTersations  between  the  candidate  and  the  monitor  were 
recorded  oa  a  tox  operated  tape  recorder. 

The  candidate  was  debriefed  imaediately  after  each 
ohaaber  rua  to  clear  up  aay  questions  that  had  aot  been  rssolTod 
during  the  rua,  aad  to  elicit  the  candidate's  feelings  toward 
the  simulated  flight  experience.  These  conTcrsations  wer^  also 
tape  recorded* 
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Fl«sh  Picture  of  On*  of  the  Subjects 


I 


Of  tht  fix  •«adild*ttf  ill  lhl«  proffuii  Ihrtt  tox^ 
pl«t«d  ^4-hour  ^iuuibtr  rtta0t  O*  D|  axd  >|  Md  e&«  QUdidAtti 
Sf  ibortid  «  eiuuibtr  rux  afttr  l4  heuirt  la  th*  eapiul**  Tb* 
oaadldatta  ooBplctiaf  tb«  t«at  cptat  at  l«aat  atvta  heura  la 
tha  eapaula  btfera  atartlag  to  altituda*  Tbia  parlod  waa  ra- 
quirad  to  eoaplata  aaaling  of  tba  oapaula  aad  to  oold  aoak 
tba  obaabar  bafora  folsf  to  altltuda*  Oaoa  tba  obaabar  ap- 
proaehad  tba  lOOtOOO  foot  laaali  tha  loaa  of  boat  ooaduotloa 
through  air  aada  it  lapoaaibla  to  oool  tba  obaabar i  but  oaoa 
ohillad  at  ground  larali  tha  eooling  eolla  wara  abla  to  kaap 
it  oold  whila  at  altituda* 

b«  Candldata  X. 

Thia  oandidata  had  fully  quallfiad  la  all  aalaetlon 
proeoduraa  and  waa 'Confidant  of  aaklng  tha  flight  at  tha  tiaa 
of  this  ohaabar  run*  At  1142  hour a «  tha  oandidata  had  baan 
eoaplataly  draaaad  and  bagan  prabraathiag  oxygaa  to  danltrogaaata* 
This  tlaa  waa  12’  hours  out  of  phaaa  froa  tha  tiaa  that  ha  would 
ba  undargolng  thia  proeadura  on  an  actual  flight.  This  ooeurrad 
for  tha  oonTanlanoa  of  slaap  aohadulaa  of  tha  oandidata  and  tha 
oparators.  Tha  oandidata  ooaaantad  latar  during  tha  run  that 
ha  had  had  only  four  hours  slaap  during  tha  day  praoading  this 
run.  Ha  was  saalad  into  tha  eapsula  at  1345  hours  and  tha  siau- 
latad  ascant  began  at  2100  hours*  Throughout  the  tasty  ha  was 
alert  and  intarasted  in  tha  solantifie  obsarrations  to  ba  aada 
and  eapsula  operations  procedures  with  tha  exception  of  tha 
short  periods  during  which  he  slept*  For  instance •  ha  took  a 
keen  interest  in  coaparing  tha  parforaanca  of  the  axpariaental 
School  of  Ariation  Medicine  direct  reading,  two  scale,  oxygen 
sensor,  coaparing  it  to  the  standard  Backaan  unit.  Ha  rated 
this  School  of  Ariation  Medicine  unit  far  superior  in  conTan- 
ianca  and  tha  ease  and  accuracy  with  which  it  coxild  ba  read* 

Tha^ reaction  of  Candidate  S  to  tha  test  is  illus- 
tratad  aost  clearly  by  quoting  oonTarsations  between  bia  and 
tha  psychiatrist  whan  interriawad  to  eraluata  his  psychic  state* 

At  approxiaataly  0900  (12  hoxirs  after  siaulatad  ascent),  the 
following  conversation  was  reoorded  between  the  interrogating 
psyohiatrist  and  Candidate  Z:: 

ZHT  (Interrogator)!  Hallo*  Bow's  your  baok? 

CAN  (Candidats):  It's  a  little  better,  Qeorge* 

I'll  tell  you  what  Z  did  to  relieve  it*  I  brought  a  newspaper 
along  which  Z  waa  going  to  use  for  insulation  and  Z  folded  it 
into  sort  of  a  square  and  I  stuffed  it  down  and  put  it  in  the 
aaall  of  ay  baok  now,  and  it  helps  se  a  little  bit. 
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XXTi  That  ■euttda  llkt  lltxiblt  adaptivt  bahavior* 

Do  you  notieo  aaythlQg  difforoat  now  about  your  fotllaga  aow 
that  you  art  ta  apaeo  and  up  thort  at  100*000  foott 

OAMi  Ttah*  Oaorgo*  new  that  X*vt  boon  thlaklaf 
about  it  hort  for  a  whllo*  X  think  X'a  a  groat  dorl  aoro  oala 
about  it  than  X  oxpaetad  to  bo*  Oh*  it*o  a  big  thrill  no  looa* 
but  X  think  X'a  boginaing  to  aot  tirad*  X  oan  look  at  thinga  a 
littlo  bit  aoro  objtetivoly  than  whan  Z  wao  Bitting  down  on  tha 
ground  awaating  out  gat ting  undarway*  if  you  know  what  X  aaan* 

IltTt;  Sura  thing*  Sounds  good*  Ara  you  pratty  wida 
awaka*  or  ara  you  a  llttla  olaapyt 

CAM:  Might  at  tha  praaant  tiaa*  I 'a  a  littla  slaapy* 
Z  got  about  four  hours  slaap  last  night  and  I  think  that's  tha 
raason* 

INT:  Sounds  raasonabla*  I'll  turn  you  orar  to  tha 
nazt  man*  Saa  you  a  littla  latar*  So  long* 

About  1330 t  6-1/2  hours  later*  tha  following  conver¬ 
sation  was  recorded:. 

m:;  Tha  psyche  people  again*  The  last  few  tiaes 
I've  been  interested  in  what  you  were  doing.  You  answered  all 
ay  questions  just  by  doing  sons  activity.  That's  why  I  haven' t_ 
talked  to  you*  but  I  thought  now  I'd  better  ask  the  usual  ques-* 
tions*  such  as*  "How  are  yo\ur  spirits?" 


CANt 

HIT: 

CAMt 

by  the  half  hour* 
IMT: 

awake? 


Oh*  spirits  fine* 

How'e  the  fatigue? 

Hh*  It's  growing*  George*  I'a  getting  tlreder 
Are  you  really  having  to  push  hard  to  stay 


CAM::  Yeah*  I  find  that  I  really  would  like  to  slaap 
at  each  (garbled)  again* 

XMTI  How  ara  you  able  to  ooneantrata? 

CAM:  Vail*  I  just  think  about  soaathing  else  but 

slaap. 
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ZKTt:  Oktyi  fl0«»  What  sort  of  thiagi  hovo  you 
ktoA  thlaklBC  about  aootlyf 

OANi  0h|  ah|  ah|  thiac*  eoaaootioa  with  tho 
pvojoot*  dolaf  to  David  01ark*a  for  tho  proaaurt  auit  fittiagi 
aad  goiag  to  ato  Dr*  Browa  aad  tho  thiago  to  bo  doao  froa  horo 
oa  out)  Boatly* 

ZRTr  Woll(  aoundo  fino*  Boo  you  lator  oa* 

CARt  Okay* 

Vp  to  thia  porlodt  tho  oaadidato  had  boon  aotlvoly 
latoroatod  la  oporatlng  tho  oquipaont  oa  board  for  eoaduetiag 
tho  aaaoroaa  oxporiaoata*  For  oovoral  hours  through  this  period* 
hla  aotivity  lovol  roaohod  a  low  obb*  Bo  aado  hia  half  hourly 
reports  oa  aohodulo  aad  rtapoadod  iaaodlatoly  to  all  iaquirios 
oxoopt  duriag  a  few  oMtehoo  of  sloop*  At  aoarly  2000  hours* 
aoao  23  hours  after  the  begiaaiag  of  siaulated  asoent*  the  fol» 
lowiag  eoaversatioa  took  placet: 

ZHI:  This  is  Oeorge*  lou  look  pretty  atroag  froa 
what  I  oaa  see  out  hero*  How  do  you  foolT 

CAN:  Just  waiting  for  dosoent* 

IRT:  Xou  sound  a  little  aore  lively  than  you  did 
a  couple  of  hours  ago* 

CAR:  Tosh*  I*vo  got  a  second  wind  now*  I  think. 

IRT:  How  are  your  spirits  now? 

CAR:  Fine. 

IRT:  Anything  you  think  laportant  to  toll  ae7 

CAR:  Uh*  ao*  I*a  looking  for  descent  with  antici¬ 
pation  beoauso  I*a  tryixig  to  fight  off  a  BM  and  I  sure  wouldn't 
want  to  try  to  taokle  that  in  this  oapsulo  with  this  MC-3  partial- 
pressure  suit  oa* 

IRT:  Bounds  like  tho  best  of  aotivation*  Will  got 
you  down  when  wo  ean*  Boo  you  lator* 

Tho  following  eoBaonts  wore  recorded  during  tho  do- 

briofiagt 
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WSt  X  want  to  aak  you  about  tho  nook  ooal* 

OANi  It  waa  not  only  too  tight »  it  was  ohoking  as* 

During  tho  run«  Candidato  £»  had  eaaually  nontlonod 
tho  dlaeoafort  of  tho  nook  aoal  aovoral  tinos*  Xt  was  not  until 
ho  took  tho  bolaot  off  aftor  this  dobriofing  that  it  was  dis- 
ooYorod  that  tho  original  nook  oponlng  bad  novor  boon  out  opon 
to  his  siao,  so  that  in  fact  it  litorally  was  ehoking  him  booauso 
it  waa  soToral  sizoo  too  small* 

INT:  How  did  you  fool  in  rogards  to  boing  romovod? 
Losing  aotual  contact  with  peoploi  boing  ioolatod? 

CAN:  No,  I  noTsr  roally  lost  eontaot. 

INT:  How  do  you  feol  now? 

CAN:  I  foel  wldo  awake*  The  thing  that  I  think 
was  most  eonstructlre  In  thinking  was  because  of  the  pain  in  my 
back  that  set  in,  oh,  after  the  24  hours  I  was  in,  and  this  was 
the  thing  that  really  got  me  to  thinking.  I  had  to  get  myself 
out  of  the  fatigue  I  was  feeling*  If  you  will  notice  that  towards 
the  end  there,  I  reported  my  drive  was  usually  No*  3,  but  I  was 
content  to  sit  there  and  do  whatever  I  was  doing. 

If  the  candidate  was  thinking  that  he  had  to  get 
himself  out  of  the  fatigue  he  was  feeling,  by  definition  be  was 
fighting  fatigue*  His  subjective  drive  ratings  illustrated  in 
Figure  never  fell  below  3*  although  a  No*  4  rating  of  "strong 
effort"  was  available  to  him.  This  tendency  to  overestimate  one's 
effectiveness  when  -fatigued  is  characteristic. 

^pon  undressing  the  candidate,  it  became  apparent  that 
the  reason  for  the  intermittent  reception  end  unsatisfactory  SCQ 
telemetry  signal  was  a  loose  electrode  in  the  back.  It  had  slipped 
completely  out  of  its  tape  so  thot  it  was  dangling  withln^the  suit* 

The  neck  seal  incident  is  a  strong  commentary  on  the 
intensity  of  his  motivation.  Throughout  tho  run,  hs  exhibited 
oonaiderable  ingenuity  ond  spontaneous  activity,  e.g.,  he  fre¬ 
quently  asked  questions  oonoerning  the  operation  of  equipment 
and  designed  a  makeshift  solution  for  a  maladjustment  of  the  seat 
with  paper  available.  Throughout  the  flight  he  came  up  with  num¬ 
erous  suggestions  of  how  to  mount  and  arrange  items  in  the  capsule. 

Xt  is  interesting  to  note  that  his  foot  tomporuture, 
presented  in  Figure  4l  dropped  ond  remained  low  throughout  the 
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Sabj«etir«  Operator  Satinga  During  WADC  Chaaber  Taat  (Subjaet  E) 


SiOLOOCAl  DATA 

■UMtCUMIRff 


rigtrm  41.  Phj«i*logic«l  Data  af  WABC  Chaa^ar  Taat  (Sabjaat  X) 


tutif  whllt  bif  thitfh  t«isp«ratur(t  cr«du«lly  Inortcttd  threugb» 
out  tho  run  in  aplto  of  «  noarly  conatont  oapault  toaparatura* 

Tha  foot  toaparatura  oorralatao  with  hla  ooaaant  during  tba  da- 
brlafiflf  that  hia  foot  wara  oold  throughout  tha  flight*  Naithar 
tha  raapiration  nor  pulaa  rataa  ara  raaarkabia  othar  than  for 
thair  atability  and  aodarata  raluaa*  Tha  aubjaotiva  raporta 
of  figura  40  indioata  tha  aarkad  atability  and  aanaitiva  in** 
aight  of  thia  oandidata* 

0*  Candida t a  C* 

At  tba  tiaa  Candidata  S  conduetad  bis  24-hour  obaabar 
tast,  Candidata  C  was  oonsidarad  tba  standby  pilot*  TbaraforSf 
wban  Candidata  E  bad  his  aocldant  and  was  no  longer  arailabla  for 
tba  flight,  Candidate  C  beoame  No*  1  Candidata  and  Candidata  D 
bis  backup*  At  the  tiae  of  his  WACC  ebaaber  run,  Candidata  C 
expected  to  Bake  the^flight.  Tha  two  VADC  ebaaber  test  runs 
described  here  for  Candidates  C  and  D  were  done  one  after  the 
other  with  Candidate  D  considered  backup  alternate  pilot* 

Candidate  C  entered  the  capsule  on  1  Septeaber  and 
begem  the  seven-hour  preflight  cold  soak  period*  When  ready 
to  start  the  ascent  the  oxygen  converter  spewed  liquid  oxygen 
into  the  cabin,  requiring  that  the  run  be  aborted*  It  was  dis¬ 
covered  that  the  converter  had  been  installed  without  adequate 
tubing  between  the  converter  and  the  suit  connections*  This 
discrepancy  was  corrected  and  the  run  initiated  again  the  follow¬ 
ing  day*  By  1800  hours,  Cemdidate  C  was  dressed  in  his  pressure 
suit  and  was  sealed  in  the  capsule.  The  ascent  started  at  0100 
hours  the  following  morning,  approximately  six  hours  ahead  of  an 
actual  flight 'schedule* 

The  candidate’s  reaction  to  the  situation  is  clearly 
Illustrated  by  the  following  conversation  between  hia  and  the 
Bonltor  outside,  recorded  at  2000,  several  hours  before  ascent 
began . 


INT:  How  did  you  feel  when  you  started  the  teat? 

Did  you  feel  tired,  or  average,  or  what? 

CAN:  I  wasn't  as  enthusiastic  today  as  Z  was  yester¬ 
day.  Today  I  had  the  attitude  that  this  was  a  job  that  had  to 
be  done  and  I  was  ready  to  do  it,  and  Z  think  Z  was  a  little  more 
determined  to  get  tho  damn  test  off. 

At  ar-proximately  2200  hours,  the  la&t  interview  with 
the  psychiatrist  monitor  went  an  follows: 
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XNTt  RtllOi  hoM  «rt  you? 

OANt  Ki|  Rd. 

XKTi  Bttrythlng  good  In  thorn?  Kow  art  you  fooling? 

OANt  X  fool  oil  right*  Xt'o  awfully  wars  in  horo* 

Tho  tonporaturo  now  ia  about  68  dogrooa  and  about  yi  poroont 
hUBidity*  and  X'a  awoating  aa  muoh  ao  poaaiblo;  it  io  still  un- 
ooafortably  warn* 

INTt  Aro  you  gotting  tirod? 

CAN:  No  I  not  yot.  I  foil  fresh  physlonlly.  I  was 
Just  taking  out  tho  water  when  you  called.  I  felt  that  I  probably 
should  bo  drinking  some  kind  of  liquid  in  order  to  keep  up  my  body 
fluids. 

INT:  That  sounds  like  a  good  idea.  Did  erery thing 
get  started  saoothly  this  time? 

CAN:  This  afternoon  everything  went  all  right. 

It  is  Interesting  to  note  that  Candidate  E  reported 
a  capcule  temperature  of  60  degrees  throughout  -his  capsule  test 
and  reported  feeling  comfortable  throughout  the  slmtilated  flight. 
Conslstentlyy  68  degrees  has  been  an  xmcomfortably  warm  temper¬ 
ature  for  the  pressure  suit  in  the  capsule. 

Frequently  during  this  chamber  test,  there  was  a 
great  deal  of  background  noise  in  the  radio  commxmications  cir¬ 
cuit  so  that  the  monitor  and  the  candidate  had  considerable  dif¬ 
ficulty  understanding  each  other.  This  occurred  during  ascent 
when  the  tine  arrived  for  stabilization  of  the  capsule  atmos¬ 
phere  at  an  equivalent  pressiure  altitude  of  26,000  feet.  Due 
partly  to  the  difficulties  in  communication,  the  monitor  on  duty 
lead  Candidate  C  through  a  pointless  1?  minute  exercise  on  ma- 
nipulatlngthe  capsule  pressure  controls.  Throughout  this  period, 
Candidate  0  passively  followed  the  direotions  given  him  as  best 
be  could  with  no  apparent  effort  to  understand  the  nature  of  the 
problem  or  to  evaluate  the  situation  for  himself* 

Shortly  before  0400,  when  the  chamber  bad  reached 
simulated  ceiling  altitude,  the  following  conversation  with  the 
monitoring  psychiatrist  was  recorded: 

ZNT:  This  is  Ed*  Oood  morning* 
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OANi  W*ll|  you  cot  up  oorlyt 
XNTt  Kow  art  you  fooling? 

OANt  Protty  goodi  k'd*  Wo  junt  got  oottlod  down* 

Wo  had  a  littlo  trouble »  and  1  had  one  hook  of  a  time  gottinc 
into  the  paraohutO)  getting  th«  paraohuto  harnoos  on*  ote**  but 
BOW  thing/i  are  getting  noro  noroal  and  relaxed* 

IMTt  Tou  should  be  feeling  pretty  tired  by  now*  Are 

you? 

CAN:  No  I  I  feel  fairly  alert  and  efficient  about 
this  whole  thing*  I  hare  a  couple  of  pressure  points  on  ay  helmet 
and  that's  the  only  thing  that's  bothering  me*  I  wouldn't  say 
that  I'm  tired  yet* 


INT:  Well,  good  enough.  Is  there  anything  else  about 
the  way  that  you  are  feeling  that  you  want  to  tell  me? 


CAN:  Stand  by  a  minute*  I  hare  been  writing  some 
stuff  down  here  orer  a  period  of  time,  and  I'll  see  if  there  is 
anything  here*  Erery thing  is  going  real  well,  but  now  I  think 
I'm  going  to  start  to  get  a  little  bit  cold*  It's  ^2  degrees 
in  here,  and  I  still  hare  a  long  way  to  go*  That's  about  all 
I're  got,  Ed. 


INT:  Do  you  feel  pretty  alert  and  able  to  handle 
any  new  situations  that  might  come  up? 

CAN:  As  of  now,  yes. 

INT:  Do  you  feel  any  laziness  as  far  as  your  think¬ 
ing  and  actions? 

CAN:  None  whatsoerer* 

INT:  Okay*  I'll  see  you  about  8:00  o'clock  then* 
CAN:  Okay*  Goodnights 


Through  the  next  12  hours  the  eandidate  responded 
aethodioally  to  requests  and  commands,  spending  the  usual  amount 
of  time  haring  the  monitor  rerlew  emergenoy  procedures*  The 
X400  hours  pilot  report  was  1?  minutes  late*  The  1^00  hours 
report  was  42  minutes  late*  There  was  no  report  at  1600  or 
1700  hours*  The  1800  hours  report  took  the  longest  of  all  for 
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th«  oandldat*  to  propart  and  tranaalt*  By  2000  hourii  ho 
•ttflitd  to  eoat  back  to  lift  afaia*  At  eaa  bt  aottd  in  figurt 
41 t  tht  1800  and  I9OO  hour  rtporta  of  thla  eandldatt  Indioattd 
an  tffloitnoy  Itvtl  of  82  and  84  ptretnt  rtaptotlvtly«  All 
othtr  rtporta  wort  In  tht  ninttlta  throughout  tht  flight*  Tht 
Bonltor'a  log  oontaina  a  1719  tntry  that  tht  eandldatt  rtporttd 
an  upatt  atonaoh* 

At  2100 I  tht  eandldatt  waa  told  that  ht  would  start 
dtsoant  in  four  houra  (at  0100)*  Rt  had  apparently  figured  out 
for  hlfflstlf  that  dtaoant  abould  atari  at  2J00  houra  aa  trldtnotd 
by  the  following  oooatnt  rtoordtd  at  2400  hours* 

XNT:  How  are  you  feeling? 

^  CAN:  Oh*  I  was  asleep* 

INT.  Sorry*  I  thought  you  were  up* 

CAN:  Uhhh,  well,  I  thought  I  was  coming  down  a 
little  sooner  than  I  found  out  I  was*  That  was  kind  of  a  dis¬ 
appointment*  At  the  last  minute  I  thought  I  was  going  to  start 
down  around  2300*  Nobody  told  me  this*  I  had  to  figure  It  out 
In  my  own  mind*  I  find  It's  1:00  o'clock,  which  la  too  long 
from  now* 


INT:  You  go  ahead  and  get  a  little  shut-eye* 

During  the  debriefing,  the  following  very  rereallng 
cohrersatlon  was  recorded: 

<  INT:  Do  you  want  to  elaborate  any  on  how  you  felt? 
Tou  hsTe  the  Impression  that  you  were  really  haring  to  push  to 
do  vsnythlng,  especially  that  one  pilot  report  you  gare  right 
along  in  there.  It  was  real  slow  and  your  speech  was  sort  of 
slurred* 


CAN:  Tea*  I,  this  nausea  that  I  bad,  I,  now  as 
I  think  back,  the  only  thing  that  I  can  attribute  it  to,  is  the 
coffee  drink*  Because  I  think  the  records  will  bear  out  that 
there  wasn't  any  particular  anxieties  at  all,  and  this  thing 
suddenly  came  on  to  me,  and  I  was  sick,  and  I  wanted  to  throw 
up,  but,  of  course,  I  couldn't,  and  I  don't  know  whether  I  could 
hare  if  I  had  tried,  really,  but  Z  had  that  feeling,  that  I  wanted 
to  throw  up,  and  this  stayed  with  me  for  about  four  or  five  hours, 
and  it  got  progressively  worse,  and  then  the  thing  that  cleared 
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up  w«a  Z  altptt  or  ul  lt«at  Z  didn't  do  nnythinfi  for  nt  lonot 
•Iroat  two  hours (  from  about  9tOO  until  7tOO  and  than  Z  soiaod 
to  snap  out  of  lt> 

ZNTt  Wo  purposoly  loft  you  alono  aftor  that*  Yoah* 
Quito  a  longth  of  tlao* 

CANS  Yost  It  was  a  long  tlmo  that  you  loft  ao  alono | 
Z  know  that*  and  again  Z  wasn't  sloopy*  but  Z  was*  I  had  ay  hoad 
down*  and  Z  wasn't  doing  anything*  and  tho  laok  of  oxortion 
soonod  to  holp*  but*  why  this  oaao  on  all  of  a  suddon*  Z  don't 
know  -  ono  roason  that  Z  think  naybo  I  got  siok,  was  tho  pro- 
ooduro  that  had  proeodod  tho  provious  36  hours  or  so*  I  had 
boon  in*  I  oano  out*  I  almost  wont  back  in  again*  I  cams  out* 

I  was  in  that  prossure  breathing  for  a  long  period  of  tine*  I 
went  hone  and  had  not  a  good  night's  sleep*  Back  the  next  day* 
and  then  I  had  planned  to  sleep  all  afternoon  when  I  thought  we 
were  going  to  be  all  day  in  getting  this  hose  on*  and  I  got  about 
45  minutes  and  then  back  here*  and  personally,  I  believe  it  was 
the  buildup  of  all  of  these  things  and  suddenly  the  bottom  fell 
out  from  under  me*  Because  all  at  once  I  had  nothing  at  all  to 
go  on*  If  you  hadn't  let  me  rest,  I  don't  know  what  would  have 
happened.  I  was  miserable  >  and  while*  to  be  very  truthful 
about  it,  there  was  a  while  there  when  I  was  at  that  very*  very 
low  point  when  I  thought*  "Boy,  I'm  not  too  sure  this  is  worth 
it  and  I'm  sure  that  there  is  not  a  subject  that  ever  goes  in 
this  test  that  doesn't  experience  the  same  thing  some  time  in 
the  thirty>some  hours.  My  God*  this  is  terriblel"  But*  when  I 
bounced  b^ck  and  talked  to  Dr*  Levy,  what  time*  9:00  o'clock  •> 
7:00?  -  when  I  bounced  back,  then*  I  was  determined  that  I  was 
all  right  and  there  would  be  no  problem  particularly  in  finish¬ 
ing  the  test,  but  between  2:30  and  7:00  why*  I  wouldn't  have 
bet  a  nickel  on  it* 


INT:  I  was  thinking  the  same  way*  I  was  real  glad 
to  see  you  bounce  back* 

The  degree  to  which  the  candidate  was  emotionally 
dependent  upon  the  monitor  requiring  his  reassurance  is  clearly 
revealed  in  the  following  statement  made  during  the  debriefing: 

CAN:  There  is  one  thing*  If*  I  have  to  make  this 
plain,  I  don't  want  to  be  presumptions *  I  mean*  this  is  the 
history  of  this  program*  You  don't  want  to  be  presumptions 
about  making  a  hot  flight,  and  this  is  no  disrespect  to  anyone* 
'cause,  boy,  X  could  have  been  washed  out  of  here  this  afternoon 
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at  ityo  it  aoaton*  had  aaidi  "Do  /ouwant  out?"  X  would 
havo  aaid»  "X  want  out*"  X  atani  X  waa  that  eloaa  and  X 
think  thla  la  tht  obligation  of  any  aubjaota  to  bt  honaat 
about  your  raaotiona  la  thla  thing  and,  bcyi  X  waa  just  about 
at  th#  and  of  ay  ropa  but  tha  point  X  wantad  to  aaka  waa  that 
if  X  aaka  thla  flight*  X  want  ona  nonitor  on  duty  on  that 
intarooa  with  aa  all  tha  tlaa*  baoauaa  you  aaka  more  aansa 
to  aa  than  anyone  X'ra  avar  talkad  to  over  that  intareoa* 

Tou  and  X  aaaa  to  eoaaunioata  raal  wall*  and  X  think  it 'a 
juat  by  your  axparlanoa  and  your  daaorlptlon  whan  you  aay 
aoaathlng  X  know  praolaaly  what  you  ara  talking  about  right 
away.  Soaabody  alaa  gata  on  thara  and  aaya  about  tha  aaaa 
thing  and  I  hara  to  atop  and  think.  This*  aa  far  aa  I  aa 
oonoarnad*  ia  a  ouat  baoauaa  you  ara  tha  No.  1  boy  on  that 
oooaunioationa  if  1  go  up.  That 'a  juat  about  it. 

Tha  phyaiological  data  illustrated  in  Figure  42 
raflaeta  this  candidate 'a  highly  atabla  unf'aactive  nature. 

Tha  alcin  raaiatanca  (if  these  are  valid  readings)*  heart 
rata*  and  respiratory  rate  are  all  remarkably  steady.  Tha 
foot  temperature  is  partietilarly  interesting  for  its  contin¬ 
uous  high  level  as  compared  to  Candidate  E.  This  doubtless 
is  a  reflection  of  the  higher  capsule  temperatures  and  the 
fact  that  Candidate  C  felt  hot  during  a  major  portion  of  the 
run. 


The  alertness  and  drive  graph  illustrated  in  Fig¬ 
ure  43  confirms  the  impression  obtained  from  the  debriefing 
that  the  candidate  had  to  "drag"  through  most  of  the  test. 

Despite  the  candidate's  very  low  assessment  of 
his  effectiveness  dxiring  the  debriefing  and  the  confirmation 
of  his  complete  loss  of  effectiveness  by  the  monitor,  the 
candidate  still  rated  himself  greater  than  80  percent  effi¬ 
cient  throughout  the  entire  run  on  a  0  to  100  percent  scale. 
This  again  emphasizes  the  difficulty  individuals  have  recog¬ 
nizing  at  the  time  their  low  level  of  performance  induced  by 
fatigue . 


d.  Candidate  D. 

At  the  time  of  this  chamber  run*  Candidate  D  was 
alternate  pilot  to  Candidate  C*  As  it  later  turned  out,  Can¬ 
didate  D  aad#  the  HANHXQH  III  flight.  This  run  was  made  after 
one  day  of  rest  for  aonitoring  personnel  following  the  chamber 
run  of  Candidate  C. 
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Flgur#  42.  Ph7»iolosio*l  Data  of  WADC  Chaabar  Tost  (Sabjaat  C) 


m  CHAMBER  TEST 

auccTiff  uras 


— — CMmC  UUEP  THE 

Flgor*  43.  SmbjaetiT*  Operator  Batinga  Dnrlag  VASC  Cbaabar  Taat  (Sabjaat  C) 


Tht  llB*  of  Ihii  ehaabtr  vub  mi  dir««tly  oom- 
partblt  to  M  Aotual  balleoa  flight*  Tht  OAndldata  waa  draaaad 
in  hia  praaaura  auit  and  in  tha  oapaula  by  2243  heura* 
fieultiaa  with  tha  oxygan  hoaa  oonnaation  to  tha  X»90  kit  un> 
axpaetadly  braakingi  and  tha  failura  of  tha  Stroba  light  of  tha 
■ubjaet  oanara  to  funotion  proparly  dalayad  tha  prooaduraa  until 
it  waa  0013  whan  ha  waa  aaalad  in  tha  oapaula*  Praaaura-aaoant 
bagan  at  0633* 

At  0430 t  two  houra  bafora  tha  baginning  of  aaoantt 
tha  following  eonvaraation  waa  raoordad  batwaan  tha  nonltor  and 
tha  eandidatat 

INT:  Okay,  MaO|  how  do  you  faal  about  tha  whola 
thing  about  now? 

CAN:  Saal  great  now*  Say*  I 'a  going  to  figure  out 
whan  la  tha  beat  tiae  to  aleap  here.  I 'a  not  aa  aleepy  aa  I 
could  be,  but  I  think  I'll  take  an  hour  here.  Can  you  get  two 
houra  before  the  teat  atarta? 

INT:  I  think  you  probably  have  about  two  houra, 
now,  before  the  teat  atarta. 

Shortly  after  the  1100  pilot  report  (five  houra 
after  aacent),  the  candidate  volunteered: 

"Noger,  I  aa  not  aleepy  now,  but  if  there  ia  nothing 
to  do  and  if  you  can't  find  anything  to  do  I 'a  going  to  try  to 
take  a  nap.  I'd  like  to  have  aome thing  to  do,  if  there  la  any¬ 
thing.” 


Shortly  after  noon,  the  following  converaation  waa 
recorded  with  the  paychiatriat  aonitor: 

INT:  How  are  you  doing,  old  aan?  Vhat  do  you  know? 
Juat  blew  in  from  Virginia  laat  night,  but  the  aonitor  aaid  he 
had  things  well  under  control  ao  we've  let  hia  control  them.  I 
bear  though,  that  you  are  really  the  man  who's  got  thea  under 
control*  Oh,  yeah,  aaya  you're  aharp  as  a  tack*  That's  debat¬ 
able,  I  guess*  Bow  do  you  feel? 

CAN:  About  like  a  tack* 

ZNT:  You  aean  you're  sharp  as  one,  or  sitting  on  one? 

CAN:  Sharp  aa  one. 
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XNTi  I'a  flAd  to  hooiP  thinfo  art  going  wall* 

Wa*ll  you  latar* 

^Alf!  HogOTt 

Shortly  afttr  thlot  tha  oaadldata  voluntaarad  tha 
following  raquastt 

'*Sayi  how  about  gattlng  out  that  Hat  on  tha  apot 
photomatar*  Lat'a  go  through  a  trial  run^  avan  though  It  won't 
work*  Lat'a  try  to  atart  faaillarislng  myaalf  with  it|  tha  diola 
and  tbair  funotion*  Bow  do  you  usa  it?  What  do  you  do?  la  it 
hard  to  gat  down?  Or  hard  to  put  back  up?  What  ara  tha  knoba 
for?" 


This  la  typical  of  tha  aoope  and  depth  of  the  ouri» 
oalty  of  thia  candidate  concerning  the  apparatus  and  the  ex- 
perlnenta  to  be  conducted  on  the  flight*  The  Project  Phyai- 
ologlat,  Captain  £11  Beedlng*  nornally  reviewed  emergency  pro-  . 
cedures  with  the  candldatea  during  the  chamber  run*  The  question 
of  the  critical  timing  of  releasing  the  capsule  from  the  balloon 
upon  landing  was  mentioned  several  times  emd  the  importance  of 
knowing  the  terrain  altitude  to  assist  in  this  function  were  re¬ 
iterated  in  several  different  conversations.  The  doubts  and  con¬ 
cerns  expressed  at  this  time  were  well  learned,  as  demonstrated 
later  during  the  pilot's  descent  on  the  HANHIGH  III  flight. 

At  approximately  1^1^  (nine  hours  after  ascent,  the 
following  conversation  with  the  psychiatrist  monitor  was  recorded 

INT:  How  are  you  doing.  Okay? 

:  CAN:  leah,  if  you  can  be  comfortable  in  a  mummy  box. 

INT:  X  understand  you  had  a  little  trouble  urinating 

C/iN:  No  trouble  after  I  got  the  bottle  and  the  ma¬ 
chine  up  to  do  it  with. 

INT:  That  was  quite  exhausting,  wasn't  it? 

CAN:  It  needn't  have  been. 

Int:  But  you're  feeling  okay  now  and  quite  comfort¬ 
able? 

CAN:  My  Inexperienoe  in  this  capsule  would  have 
made  quite  a  difference*  But  it  was  more  exhausting  by  far  than 
X  expected* 
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XNTi  X  Sv«ry thing  oenfertablf  for  you  though? 

OANi  Xtth,  rathtr  than  aay  axhauatiagt  Xtt*a  put 
it  thif  way*  tho  peaitiont  plua  avary thing  alaai  tha  poaitioa 
you  hava  to  held  plua  all  tha  othar  eparationa  X  bad  to  go 
through  to  gat  raady  to  do  thiOf  ware  by  far  vary  atraining  and 
atraauouai  you  know*  Aa  if  you  ware  atraining  to  hold  up  a  big 
load  or  aoaathiagi 

XNTt  X  aaa*  Walli  your  pulaa  rata 'a  down  now  to 
about  noraal  and  ovary thing  raada  okay  ao  I  aaauaa  that  avary* 
thing 'a  vary  ooafortabla  for  you* 

CAKt  Rogar* 

At  2100  houra  (1$  hours  aftar  ascent }*  the  following 
conversation  was  reoorded  with  the  aonitor: 

INT:  I  Bight  tell  you*  Mac*  that  in  the  event  that 
your  power  gets  low  in  there,  we  will  be  able  to  feed  some  to 
you  ao  you  don't  have  to  worry  about  an  aborted  run  because  of 
it. 

CAN:  Uh*  I'm  not  worrying  about  anything,  old  buddy* 

INT:  Real  fine.  That's  the  kind  of  characteristics 
we  like.  Mac,  have  you  slept  any  since  way  early  this  aorning? 


CAN: 

Negative. 

INT: 

Real  good.  How  do  you  stay 

so  super? 

CAN: 

Training,  nan* 

INT: 

That's  fine.  What  are  you  doing,  Hac7 

CAN: 

Checking  out  this  light* 

INT: 

What  light? 

CAN: 

That  one* 

INT: 

Oh.  Okay,  now  Z  know  what 

one  you're  working 

with*  Z'a  getting  the  whine  froa  the  aotor  in  the  headset  here 
and  Z  couldn't  figure  out  what  was  happening. 

This  illustrates  the  constant  pressure  of  spontaneous 
aotivlty  expressed  by  this  candidate  throughout  the  run  and  his 


irrtprtffibl*  iBttrtst  to  know  and  to  onporionoo  how  ovory- 
thing  worka  and  to  undaratand  Ita  oparatloa  ooaplataly* 

llnot  thla  oandidata  waa  doing  ao  wall  and  tha 
Offlarganey  auit  praaaurization  ayataaa  had  navar  baan  taatad 
in  tha  eapaula  undar  ohaabar  flight  oonditionoy  it  waa  daoidad 
to  hava  a  daooaprtasion  tast  during  daaoant*  Tha  ohaabar  waa 
lavalad  off  at  o5|000  faat*  at  which  point  tha  eapaula  waa 
Tontad  through  tha  aanual  daooapreaalon  valva  to  tha  ohaabar < 
raduoing  ita  iatarnal  prtaaura  to  tha  6^,000  foot  laval  of  the 
Bain  ohaabar  raqulring  that  tha  partial-praaaura  ault  inf lata# 

Tha  ohaabar  waa  than  droppad  down  to  40t000  faat,  at  which  laval 
tha  oandidata  oould  aafaly  braatha  tha  naarly  100  paroant  oxygon 
ataoaphara  within  tha  eapaula*  if  naoaaaary.  Thia  axpariment 
waa  oonduotad  without  oiahap  daapita  the  profound  level  of 
fatigue  of  both  operatora  and  candidate* 

During  thia  deooapreaaion  teat*  the  candidate 'a  pulae 
roae  to  160  beata  per  ai:.ute  which  was  a  source  of  considerable 
concern  to  the  monitoring  personnel  at  the  time*  It  had  reached 
only  l40  on  the  MC-1  partial-pressure  suit,  which  indicates  that 
the  higher  value  of  l60  had  a  primarily  psychic  origin  since  the 
MC-3A  suit  ia  a  much  better  garment  physiologically. 

Unfortunately,  the  transcription  of  the  debriefing 
recording  is  not  available  for  this  report. 

The  extremely  labile  pulse  rate  of  thia  candidate 
was  a  source  of  some  concern  at  times  diuring  the  run,  as  it  had 
been  during  his  physiological  stress  tests.  As  shown  in  Fig¬ 
ure  44,  it  ranged  from  51  beats  per  minute  to  115*  Unfortunately, 
the  skin  resistance  telemetry  circuit  was  inoperative  during  this 
run.  It  is  interesting  to  note  that  this  candidate's  foot  surface 
temperature  dropped  shortly  after  the  beginning  of  the  run  zmd 
then  gradually  climbed  to  approach  that  of  his  internal  temperatur 
The  variation  in  internal  temperature  during  the  early  part  of  the 
run  is  doubtless  attributable  to  instrumental  error,  since  the 
candidate  was  experiencing  serious  difficulty  zeroing  the  bridge 
circuit  which  measured  the  resistance  of  the  temperature  sensing 
thermistors*  His  respiration  was  more  labile  than  that  of  the 
other  subjects  and  the  capsule  temperature,  while  nearly  identical 
to  that  of  the  previous  run,  was  interpreted  by  this  candidate 
as  being  warm  during  most  of  the  flight. 

The  subject  efficiency  ratings  illustrated  in  Figure 
45,  again  ranged  between  80  and  100  percent  on  a  0  to  100  percent 
scale.  Obviously,  much  more  deorement  occurred  during  a  2H-hour 
grind  such  as  this*  As  a  result  of  thia  "optimistic"  bias  intro¬ 
duced  by  the  oandldates,  the  pilot,  during  the  flight  itself,  was 
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r±suT9  44.  Phy«iologio«l  Data  of  WADC  Chaabar  Taat  (Sabjaet  O) 


r«qu»at«d  to  ohaagt  tho  otatar  poiat  froa  90  poroaat  offi* 
eltneri  whloh  had  boon  par  for  tho  eeuraa  to  datoi  to  90  par* 
oant*  Thia  abould  prorida  a  widar  raaga  paralttlag  a  aoro 
aaaaltiva  iadioator  of  attbjaotlTO  fooling* 

a*  Caadidata  B* 

Oaadidato  B  had  doaaad  hla  partial-praaoura  auit 
approxlsuitaly  thraa  houra  btfora  tha  oapaula  waa  aaalad*  Ba 
prabraathad  para  exjgan  approxiaataly  1-5A  houra  la  hia  hal- 
Bat  with  no  apparaat  dlffloultiaa*  la  waa  aaalad  la  tha  oap¬ 
aula  at  1400  houra*  Bo  far  an  oapaula  parforaanoa  waa  oonoaraad» 
tha  ehaabar  rua  waa  aaaantlallj  uaavaatful*  By  approxiaataly 
0300  houra  of  tha  following  Boraing*  ha  bagan  to  Indleata  that 
It  would  ba  daalrabla  to  tarainata  tha  flight  baeauaa  of  axtraaa 
dlaooBfort  oauaad  by  tha  wiring  harnaaa  for  tha  phyalologioal 
Inatrunantation*  Thia  waa  aaaantlally  the  aaae  harnaaa  worn 
with  aoderata  dlacoafort  by  other  oandidatea*  At  0500  ha  la- 
aiated  upon  teraination  of  the  flight,  I5  houra  after  being 
aealed  in  the  capaule* 

When  carefully  examined  two  houra  after  reaoral 
from  the  capaule,  aoderate  Irritation  waa  obaerved  but  no  evi¬ 
dence  of  cutaneoua  injury* 

8*  Capaule  Indoctrination 

After  Oandidatea  C  and  P  had  coapleted  the  VADC  aiou- 
lated  flight  preasure  chaaber  runa,  they  returned  to  Hinneapolia 
where  they  atlll  had  the  capaule  indoctrination  to  complete  and 
aeveral  Skycar  flighta  to  aooompliah*  Since  the  Skyear  fllghta 
could  be  made  only  under  favorable  weather  condition a  (relatively 
clear  akiea  and  low  aorface  winda),  the  time  apent  waiting  for 
favorable  weather  waa  apent  being  checked  out  in  the  capaule  and 
becoming  completely  familiar  with  the  poaition  of  all  oontrola, 
their  operation  and  the  mechanlam  they  control*  At  the  aame 
tlae,  the  pllota  were  enoouraged  to  praotioe  ualng  the  aoien- 
tlfio  Inatruaenta  for  oonduotlng  the  varioua  experlmenta  In¬ 
cluded  on  the  flight* 

9»  Supplementary  Eraminationa 

A  part  of  the  preflight  aohedule  of  eaoh  pilot  included 
examination  by  Sr*  Savid  V*  L*  Brown  of  Cbioagot  Illinoia*  Sr* 
Brown  oonduoted  a  thorough  ophthaaalogioal  examination,  includ¬ 
ing  a  metiouloua  alit  lamp  examination  of  both  eyes  in  order  to 
have  aa  thorough  a  knowledge  aa  poaaible  of  the  internal  eye 


108 
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ftrtiolttrtf  Md  viatul  aatiily  of  Iho  «oadid«to  kofert  flight* 
Oorroapoadinf  axaaiaatioaa  aaoexpliahad  al  rtfular  iatartala 
poatflifhl  wart  aehadulad  to  dotaot  aay  abaafoa  attritoutabla 
to  oxpoauro  to  hoavy  priaary  ooaaio  raya* 

Xa  additloa  to  tho  aboft  oxaaiaatioai  Oaadldatoa  8| 

X)i  aad  1  woro  ozaalaod  by  Pr.  loraaa  B*  Cbaat  of  Brown  Ual- 
Toralty  for  oTldoaeo  of  frty  hair  oa  tho  boadt  foroaraoi  aad 
ohoat*  fhla  oxaalaatlon  aorttd  as  a  control  for  poatfllfbt 
oxaaiaationo  to  dotaot  aay  ovidoneo  to  froyiag  eauaod  by  ax* 
poaura  to  baavy  priaary  ooaaio  rays*  Tbia  waa  aapaoially  ia* 
portant  whan  tha  flight  was  initially  axpaotad  to  taka  plaoa 
froB  a  northarn  latituda  whara  tha  pilot  would  ba  axpoaad  to 
hasTy  priaary  thindovrns  during  flight* 
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OlAPTtt  XY 

niWf  SKPORT* 


A.  THY  PANEL  OF  BXP5RT8 

Afttr  th«  MANBXQB  ZI  flight «  It  wa»  eoaaoa  for  it  to  bo 
•ptoklttc  to  *a  oxport  la  ooao  ooloatlflo  dloolpllae  la  whleh 
oboorTatloao  wort  attoaptod  durlag  tho  flight  «ad  to  hart  tho 
■oloatlat  aak  a  quoatloa  about  whothor  I  aotloed  so  aad  aO|  or 
whothor  auoh  aad  auoh  was  tho  oast*  Although  a  major  of fort 
had  btta  mads  to  aatloipato  as  manj  quostloas  of  this  tjpo  as 
posalblti  naturally*  many  of  thorn  wort  aissod*  In  addition * 
tho  obsorTations  that  wort  nado  froquently  genoratod  aow  quos- 
tlons  or  oapbasiaod  aspoots  that  had  not  boon  antioipctjd 
fore  tho  flight*  It  is  obviously  not  practical  to  take  alrng 
a  group  of  scientists  to  stratosphere  altitude  at  tho  present 
stage  of  development  of  balloon  technology*  However*  it  did 
appear  reasonable  and  feasible  to  provide  a  selected  panel  of 
experts  with  an  opportunity  to  converse  with  the  pilot  during 
the  flight*  letting  him  be  their  eyes*  so  to  speak*  so  that 
they  could  ask  their  questions  while  the  balloon  pilot  is  act¬ 
ually  making  the  observations*  In  this  way  it  was  expected  that 
the  number  and  quality  of  observations  made  on  a  given  topic  would 
be  equal  to  that  attainable  only  after  two  or  three  consecutive 
flights*  using  ordinary  flight-debriefing  -  repeat  flight  tech¬ 
niques* 

In  principle*  this  technique  worked  very  satisfactorily  on 
the  MANHIQH  III  flight.  Unfortunately*  the  scientific  obser¬ 
vations  made  by  the  pilot  had  to  be  discontinued  shortly  after 
the  observation  program  had  started  because  of  unexpected  crit¬ 
ical  hyperthermia* 

The  Panel  of  Experts  included: 

1*  Psychiatric  Consultant  -  Captain  Qeorge  Huff*  Stress 
and  Fatigue  Section*  Aeromedical  Laboratory*  VADC*  Dr*  Ruff 
planned  to  observe  the  pilot's  performance  through  the  manner 
and  content  of  his  answers  to  other  panel  members*  interrogation* 
as  well  as  through  specific  interviews  similar  to  those  held 
during  the  WADC  chamber  runs*  His  presence  on  the  panel*  during 
the  flight*  turned  out  to  be  most  fortunate* 


Xt  doionei  D*  0*  Simons 
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!•  Atlatioa  PhyiioXo|lst  •  Oaptala  S*  Btadiafi  aa 
rrojtat  Pb/aiolojiat  at  tha  tiat  of  th«  MAHBXas  IXX  fli3ht« 
waa  raapeaaibla  for  raeordlajs  pb/aiolofioal  data*  iaeXudla^ 
aapartiaioa  of  tho  toloaotry  data  bolag  aoaitortd  bj  ooa- 
traotor  toohniolaaa  aad  data  traaaaittod  vtrbally  b/  tha 
pilot*  Booauao  of  hia  oxptrlono*  la  aalataiains  tha  aoal* 
tor  logo  and  pilot  raport  data  ahaata  during  tha  ehaabar  runa, 
ha  waa  giaan  priaarj  raaponalbility  for  thia  funotion  during 
flight*  Xn  addition I  ha  waa  raaponaibla  for  anauring  tha 
eollaotion  of  tha  oortiooataroid  atraaa  axparimant  saaplaa 
pravioualy  dasorlbod  In  tha  KANHIQB  IX  Raport*  for  Captain 
Arohibald* 

3*  night  Surgaon  •  Lt  Colonal  Savid  6*  Simona*  As 
Projaot  Offioar*  and  having  had  tha  axperianoe  of  making 
tho  MARHIQH  II  flight*  tha  author  was  daslgnatad  Flight  Sur- 
gaon  for  tha  flight.  In  addition*  I  was  responslbla  for  tha 
sohadttlo  of  obsarvationa  and  arrangemants  for  tha  Panal  of 
Exports.  Booauao  of  my  pravious  flight  axporianea  and  rasaareh 
Intarasta*  I  was  tha  panel  member  raaporaible  for  the  vlai- 
blllty  axpariaants  included  on  tha  fllgu.  and  for  tho  aya  and 
hair  graying  cosmic  radiation  axpariments  provlously  mantionad. 

4.  Sky  Luminance  and  Radiance  Rxpariment  -  Dr.  S.  Q.  Duntlay 
of  Scrlpps  Ocaamographlc  Institution  was  responsible  for  this 
axparlaent  through  the  auspices  of  Dr.  Vincent  Stakudis*  of  tha 
Air  Force  Cambridge  Research  Center.  Mr.  Boilaau  raprasentad 
Dr.  Dontley  during  tha  flight.  They  ware  primarily  Intarestad 
in  the  data  obtained  from  tha  spectrum  spot  photometer. 

5*  Stability  Experiment  >  Mr.  George  Nielson  represented 
Dr.  Allan  Hynak  of  tha  Smithsonian  Astrophyslcal  Observatory* 
Cambridge*  Massachusetts,  in  conducting  telescopic  monocular 
and  night  star  track  photographic  studios  of  the  frequency* 
direction*  and  magnituda  of  capsule  oscillations.  The  last 
two  experiments  produced  scanty  data  because  of  tha  short 
period  avallabxa  at  altitude  during  the  flight  in  which  to 
make  observations. 

6.  Meteorologist  •  Mr.  Bernard  Qildenberg,  who*  In  addition 
to  being  primarily  responsible  for  mateorologioal  data  obtained 
by  the  pilot  during  the  flight*  offered  a  number  of  suggestions 
In  the  astronomical  area  and  served  as  offioiol  project  meteor* 
ologlst  forecasting  high  altitude  winds. 


n,  ilSAF  Manned  Balloon  Flight  into  the  Stratosphere, 

ArMDO-T?-59-28,  June  1959 
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7*  AatroBOMr  •  Mr*  dtorgt  Nitlfon  rtprcicntrd  Sr*  S«« 
VBuooulturB  of  tho  Korrard  Obtorvotery  «•  Pootl  AotronoMr  jU^ 

aboontia* 

0$  Ooaaio  radiation  aonitoring  txporiaonta  wort  eonduotod 
by  Sr*  Horaan  Yagodai  now  of  tho  Air  foreo  Oaabridfo  Roataroh 
Oontor*  Ho  aloo  oonduotod  a  aieroaotoorito  oxporiaont  rooontly 
roportod** 

9*  Cxporiaonta  eonduotod  without  panol  participation  - 
(a)  Tho  Eastaan  Kodak  Coapany  auppliod  oquipaont  undor  oontrnot 
for  a  olaaalfiod  Air  Foroo  oxporimont,  (b)  Dr*  Dyao  and  Boatrioo 
Finkolatoin  of  tho  Nutrition  Sootion  of  tho  Aoroaodioal  Lab¬ 
oratory*  WADCt  provided  tho  food  and  diot  roooaaondationa  dur¬ 
ing  tho  ohaabor  runs  and  tho  high  altitudo  flight  and  (o)  Major 
Carl  Forriby*  Rooonnaissanoa  Laboratory*  WADC*  oxpondod  a  great 
deal  of  effort  in  preparing  a  oaaera  package  which  included  a 
group  of  eaaeraa  that  took  pictures  with  various  types  of  fila 
and  filters*  a  strip  camera  which  recorded  pictures  from  horizon 
to  horizon*  and  a  Scaterroaeter*  Unfortunately*  the  complications 
introduced  by  including  this  large*  heavy*  but  valuable  package 
were  more  chan  could  be  handled  (Fig*  46)*  As  the  time  for 
flight  drew  near  it  looked  very  much  as  if  it  had  become  a 
question  of  fly  without  this  experiment  or  don't  fly  at  all* 
Unexpected  difficulties*  such  as  change  of  launch  site  dictated 
this  decision*  The  primary  purpose  of  this  experiment  was  to 
provide  data  which  covild  be  correlated  with  the  pilot's  visi¬ 
bility  observations  after  the  flight*  so  that  there  would  be 
both  objective  and  subjective  data  for  comparison* 

In  order  to  permit  this  group  of  Panel  Experts  to  monitor 
the  balloon  flight  situation*  a  ous  was  equipped  with  a  speaker 
so  that  when  the  bus  and  communications  trailer  were  parked* 
the  speaker  could  be  plugged  in  and  all  panel  members  could 
listen  to  conversations  between  the  grovind  and  the  capsule* 

The  communication  trailer  used  by  the  command  group  had  one 
microphone  available  for  the  use  of  whichever  panel  member's 
experiment  was  being  oonduoted  at  that  time* 

In  the  event  that  the  balloon  traveled  too  fast  at  alti¬ 
tude  to  permit  adequate  monitoring  with  the  mobile  ground 
equipment*  a  C-47  was  equipped  to  carry  the  command  group  and 
the  Panel  of  Experts*  It  had  an  eight-place  table  with  two 
microphones  and  eight  sets  of  earphones*  This  provided  a 
place  for  each  of  the  command  group  and  a  place  for  which¬ 
ever  panel  member  was  "on  deck"* 


iagbda*  Herman*  "Observations  on  Nickel -Bearing  Oosmio  Dust 
Oollected  in  the  Stratosphere",  AroR0-TN-39-200i  March  1959* 
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figura  46.  HANHIoa  Capaula  with  tha  "Farribj"  Paokaja  Attaehad 


114 


lohtdulittff  of  tbt  pilot *0  tin*  to  nako  optiaua  us#  of 
tha  flifht  opportunity  waa  a  najor  problaa*  Vbila  waiting 
for  aatiafaotory  flight  waathart  Mr*  Qaorga  Nialaon  vary  kindly 
aaaiatad  in  tha  preparation  of  tha  following  aohadula  whioh  waa 
uaad  during  tha  flight! 


PRELAtmOH 

WWV  Tina  Ohook 

Wind  abaar  and  oold  taaparatura  altitudaa 
Daairad  aaoant  rata 


ASCENT 


Tagoda 


0 

5 

10 

20 

25 

40 

45 

65 

68 

78 

82 


90 

92 

94 


5  K 

K-lOO  aovlaa 

10  K 

Easaalblad  plx  out  and  down 

10  K 

Antanna  raleaae 

20  K 

Establleh  ascent  rate 

20  K 

Check  photo  panel  oaaera 

25  K 

Hasselblad  plx  out  and  down 

40  K 

Wind  30  sheer  alert  -  check 

action 

of  ducts 

45  K 

£•100  Bovles 

65  K 

Establish  capsule  atmosphere 

-  pilot 

report 

68  K 

Hasselblad  plx  out  and  down 

78  K 

Air  temperature  -  3  per  min 

•  check 

ducts 

82  K 

Pilot  report 

90  K 

Air  temperature  •  1  per  min 

90  K 

Pull  first  film  tab 

90  K 

Check  ducts  and  poly  strips 

92  K 

Air  temperature  •  1  per  min 

92  E 

Check  ducts  and  poly  strips 

94  K 

Air  temperature  •  1  per  min 

94  K 

Check  ducts  and  poly  strips 

96  K 

Hasselblad  pix  out  and  down 
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96  K  Oh«ok  duttt  «Bd  poly  ftrlpf 
96-0  X  Air  tMp«r*iur«  •  1  p«r  mIb 
0  X  Ohtok  duatt  Md  poly  otripo 
0  X  Pilot  roport 
0  X  X*100  Bovioo  out  and  do«m 


OXILINQ  ALTITODX 

TIm  -  0800 


45 

Check  Barker  btaeon  off 

Nielson 

45  -  48  C/5 

Stabilisation  of  asoent  rotation 

Ruff 

48  -  53  C/8 

l>r«  Ruff 

53 

Pull  2nd  fUa  tab 

Nielson 

53  -  55  C/8 

Stabilization  of  ascent  rotation 
(K>100) 

55 

Cheek  theraistor 

55  •  38  C/10  Cheek  balloon  action;  foldBi  duots*  eto. 

58  Check  photo  panel  oaaera 

58  «•  60  Haaaelhlad  plx  out  and  down 

Tine  >  0900 

00  -  08  Pilot  roport 

Nielaon  08  •  10  Stabilization  of  aacent  rotation 

(K-lOO) 

10  -  12  Urination 

12  «  15  K-lOO  moTiea  down  and  out 

Nielaon  I9  **  1?  Stabilization  of  aacent  rotation 

(K-lOO) 

17  -  23  Check  balloon  action 

23  **  ^5  (luadrent  pictures  Tisibility  and 

stabilization 

45  -  60 

Time  -  1000 

00  -  08  Pilot  report 

08  -  10 
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10 

•  23 

Nubjaativa  raaarka  /  wiadaw  froat 

23 

Obaek  photo  paaal  oaaara 

25 

-  50 

Tafoda 

30 

Pull  3rd  tarn  tab 

30 

o 

1 

Tlae  •  1100 

00 

■  08 

Pilot  report 

Nltlaon 

08 

-  30 

Monooular  atabilitx  check 

30 

-  45 

Quadrent  pix  -  rlslbllltj 

^5 

-  55 

Silence  and  Introspection 

55 

.  6o 

Light  level  In  and  out  of  capsule 

Tlae  -  1200 

00 

.  08 

Pilot  report 

08 

-  10 

Bolleau 

10 

-  25 

Spot  photometer 

25 

Check  photo  panel  caaera 

25 

-  30 

Ittgoda 

30 

Pull  3rd  film  tab 

30 

-  60 

Eastman  experiment  K>100 

Tlae  -  1300 

00 

-  08 

Pilot  report 

Bolleau 

08 

-  23 

Spot  photometer 

23 

-  28 

Subjective  remarks  /  window  frost 

28 

-  43 

Quadrent  plx  >  vlslbllltj 

Nielson 

43 

■»  60 

Monooular  stability  check 

Time  -  1400 

00 

■  08 

Pilot  report 

08 

-  10 

Bolleau 

10 

-  25 

Spot  photometer 

25 

Cheok  photo  panel  camera 
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luff 

15 

•  85 

If*  luff 

35 

•  50 

Tuseda 

50 

Pull  4th  fiU  tab 

50 

•  lo 

fiat  -  1500 

00 

•  08 

Pilot  raport 

08 

-  10 

Boiltau 

10 

-  25 

Spot  photoaatar 

25 

-  30 

Xya  patch  on 

30 

-  45 

Quadrant  pix  -  vlalbllitj 

Tagoda 

45 

-  50 

Chaok  retinal  flashes 

Nltlaott 

50 

-  60 

Saytiae  star  color  and  scintillations 

TiM  -  1600 

00 

.  o8 

Pilot  report 

08 

Balloon  duct  check 

08 

-  10 

Air  temperature 

Boileau 

10 

-  25 

Spot  photoaeter 

25 

-  35 

Subjective  reaarks  /  window  frost 

35 

Check  photo  panel  camera 

35 

-  38 

Air  temperature 

38 

Badloon  duct  check 

38 

-  ko 

Yagoda 

40 

Pull  5th  film  tab 

40 

-  55 

Quadrent  pix  -  visibility  (-UV  Filter) 

55 

-  60 

Light  level  in  and  out  of  capsule 

Tiaa  -  1700 

00 

Theraistor  on 

00 

CO 

o 

1 

Pilot  report 

08 

Check  air  ducts 

08 

Check  bolloon  ducts 
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08  •  10 

Air  tiiptrstur# 

lolltau 

10  .  28 

Ipot  pbotoflMter 

28-80 

lilenee  sad  iatroapeetiea 

30 

Oheek  balloon  dueta 

30-82 

Air  teaporaturo 

Bolltau 

32-80 

Saataan  experlaeat  I-lOO 

Tlae  -  1800 

Nielson 

00-02 

Haseelblad  sunset  plac 

02  -  08 

Pilot  report 

08 

Check  Barker  beacon  on 

08 

Check  air  duct 

08  -  10 

Air  tempera ture 

10 

Check  balloon  ducts 

Nlolson 

10  -  13 

Easselblad  sunset  piz 

Nielson 

13  -  17 

Sunset  tiaing 

17-22 

22  -  25 

Approxiaate  tlae  -  green  flash  xcTies 

Bolleau 

25  -  29 

Spot  photometer  arch  obserratxons 

29 

Check  balloon  duets 

30-32 

Air  temperature 

BoUeau 

32-36 

Spot  photoaeter  arch  observations 

36 

Check  photo  panel  caaera 

36  -  42 

- 

Bolleau 

42  -  46 

Spot  photometer  arch  observations 

Tasoda 

46 

Pull  6th  film  tab 

46  -  60 

Quadrant  pix  -  visibility  (-0V  Pilter) 

Tlae  -  1900 

00-08 

Pilot  report 

08 

Check  air  duct 

08 

Check  balloon  ducts 

08  -  10 

Air  teaperature 

Olltdk  tktriltter 


10 

10  -  25 
25  -  27 
27 

27  -  35 
Kiclfoa  55  *■  ^5 
45  -  47 
47  -  50 
30  -  55 
55-60 


00  -  od 
08 
08 

08-10 
Hlelaon  10  -  20 
25-30 
30 

30-32 

32 

32-38 
Hielson  38-39 

39  -  42 

42  -  45 

Buff  45  -  55 

55 

55  -  60 

00-08 
Tagoda  08  -  25 


Air  tasparafturt 
Ohaok  balleoA  dueta 
Ottbjaetlva  rtaarka  /  wiadow  froat 
Approxiaata  tiaa  Jupitar  aata 
Air  taaparatura 

Sodlaoal  light 

Tiaa  -  2000 

Pilot  raport 
Chaek  air  duet 
Chaok  balloon  duct 
Air  taaper&ture 

Approximate  time  -  Mara  rlalng 

Air  glow  experiment 

Check  balloon  ducts 

Air  temperature 

Cheek  photo  panel  camera 

Star  track  camera  goes  on 
Air  temperature 
Sodiaoal  light 
Dr.  Ruff 

Pull  7th  film  tab 

Time  -  2100 
Pilot  report 

Solntlllatioa  axpariaeat  /  retinal 
flashes 
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.*■*  .  'fc 


.4 


Nitlsott 


Tagoda 


QUdenberg 


Rlalaon 


«-  -a  ‘T' 


25  -  27 

Ohtok  ktaooA  vifibillt/ 

27 

Ohcok  Ihtralator 

27-30 

Vriflatioa 

30-32 

ftar  track  oaacra  eallbratloa  (Bor*! 

32  -  35 

Zodiacal  light 

36  -  60 

Tiaa  -  2200 

00-08 

Pilot  report 

08  -  12 

Lttoita  block 

12  -  20 

20-30 

fiubjaotlva  reoarka  /  window  frost 

30 

Chaek  photo  panel  camera 

30  -  35 

Clouds 

35-40 

Air  glow  experiment 

40 

Pull  8th  film  tab 

40-60 

Time  -  2300 

00  -  08 

Pilot  report 

08  -  18 

Approxisiate  Saturn  setting 

18 

Check  thermistor  varer 

18-30 

Monocular  stability  check 

30  -  32 

Star  track  eaunera  calibration  (Ver.) 

32  -  37 

Silence  and  introspection 

37-40 

Moon  rise  pix  and  timing 

40  -  60 

VisuaQ.  scintillation  check 

60 

Check  VHP  receiTsr  off 

Time  -  2400 

00-60 

Sleep 

Time  -  0100 

00 

Pull  9th  film  tab 

CO  -  08 

Pilot  report 
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06 

06  -  10 
10  -  19 
13  -  23 
Olldtnbtrf  23  ••  27 
27-30 
30-40 
40  -  60 


CO 

o 

1 

8 

o8  -  10 

Nielson 

10  -  25 

25  -  27 

27 

27  -  30 

Nieiaon 

30-50 

50 

Ruff 

50  -  60 

00-60 

B.  FLIGirr  PREPABATIONS 


Ohfok  photo  poaol  oMtra 
Moon  foao  pieturo 
Moob  -  spot  photoaottr 
Zodioool  light 
Olottdo 

Air  ^ow  oxporiflont 
Subjoetlvo  rtaorko  /  wlodoitr  froot 

Tia«  -  0200 
Pilot  report 

Monocttlar  atabilitj  check 
Star  track  camera  calibration  (Her.) 
Cheek  photo  panel  camera 
Zodiacal  light 

Hasaelblad  P  2*8,  1  aee  atar  pix 
Pull  10th  film  tab 
Dr.  Ruff 

Time  -  0300 

Sleep 


To  appreciate  the  paychiological  aetting  and  the  emotional 
context  in  which  Lt  McClure  performed  the  liAMHIQH  III  flight • 
one  muat  remember  that  the  KANHIGH  project  waa  under  officiol 
ordera  to  terminate  aa  aoon  aa  poaaible  through  the  final  weeka 
of  the  program.  The  competition  between  the  pilot  and  atandby 
pilot  in  :he  aenae  of  "who  will  be  the  one  to  go"  waa  intenaely 
keen*  It  waa  mid-September,  both  candidatea  had  completed  all 
requiremer ta  through  the  WADC  chamber  teat,  needing  only  the 
required  ikyoar  time  for  a  CAA  license  when  Hr.  Qildenburg, 
the  Project  Meteorologist,  set  the  end  of  September  aa  a  ten¬ 
tative  cutoff  date  for  a  flight  from  Crosby,  Minnesota,  because 
nx  the  revorsol  of  high  altitude  winda  at  that  time  of  the  year. 
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At  this  poi&t)  Oandidiatt  ]>|  Lt  MeOlupty  btoaaa  th»  No*  1  pilot 
and  Oandidata  0  tha  atandby  pilot  aa  pravioualy  oxplainad*  Day 
aftor  day  waa  apoat  rohoarainf  oapaulo  prootduroat  awaiting  auf* 
fioiontly  oltar  woathor  for  a  Skyear  flight*  Fiaallyi  tho  lata 
Hr*  Laa  LawlXi  tha  Zaatruotor  Filoti  atartad  soving  waatward 
with  Lt  MoOlura  and  tha  launch  oraw  in  tha  hopa  of  finding  a 
braak  in  tha  waathar* 

Finally,  on  2?  Saptambar,  Mr*  Lawla  and  Lt  MoOlura  wara 
abla  to  gat  tha  Skyoar  off  from  Bisaarok,  North  Dakota,  oonplat- 
ing  that  flight  tha  aana  day.  Thay  raturnad  quiokly  to  Minna- 
apolis  to  taka  advantaga  of  anothar  break  in  tha  waathar  to  oom* 
Plata  tha  aaoond  Skyoar  flight  on  27  Saptambar*  Lt  MoOlura 
oonplatod  hia  OAA  lloanaa  raquiramanta  by  making  a  ona-hour 
aolo  flight  tha  following  morning,  Sunday,  28  Saptambar*  Qrata- 
ful  for  tha  good  waathar  that  parmittad  tha  quick  oomplation 
of  the  Skyoar  raquiramanta,  tha  same  quaation  weighed  haary  in 
Lt  McClure 'a  heart,  aa  in  every  project  member' a,  "Would  tha 
aurfaca  weather  clear  for  a  launch  from  tha  Croaby  Iron  Mina  be¬ 
fore  Hr.  Qlldanberg'a  deadline?" 

On  29  September  tha  latest  weather  reports  from  Mr*  Qilden- 
berg  made  it  clear  that  the  operations  plan  must  be  modified  to 
account  for  an  eastward  trajectory  of  the  capsule  at  high  alti¬ 
tude*  The  winds  had  changed*  By  afternoon  of  29  September,  the 
prediction  for  two  days  hence  looked  quite  hopeful*  Bveryone 
moved  to  Crosby  the  following  day  prepared  for  an  early  morning 
1  October  launch* 

At  1800  on  the  evening  before  the  scheduled  launch,  Lt  McClure 
got  up  to  eat  and  dress  in  the  pressure  suit.  At  the  same  time, 
review  of  the  latest  RAOBS  (high  altitude  wind  weather  reports) 
looked  quite  discouraging*  The  launch  weather  looked  perfect  but 
the  flight  would  end  100  to  200  miles  south  of  James  Bay,  in  the 
Hudson  Bay  area.  Even  with  a  perfect  flight  and  perfect  weather, 
this  would  be  a  nearly  Impossible  area  in  which  to  recover  the 
pilot  after  the  flight*  The  weather  in  that  area  was  forecast 
to  be  stormy.  Might  the  upper  wind  picture  change  in  the  next 
several  hours?  Might  it  be  possible  to  reduce  the  flight  time 
and  land  in  a  reasonable  area  for  recovery?  These  and  many  other 
possibilities  were  thoroughly  explored*  By  2230  it  was  clear 
that  a  flight  from  Crosby  the  next  morning  was  out  of  the  question* 

The  following  day  a  complete  review  by  Colonel  Ressberg  of 
the  pros  and  eons  of  the  three  possible  launch  sites  -  Crosby, 
Minnesota,  Rapid  City,  South  Dakota  (the  Stratobowl),  and  Hollo¬ 
man  Air  Force  Base  in  New  Mexico  were  thoroughly  discussed*  Mr* 
Qildenberg  assured  us  that  there  was  a  negligible  chance  that  a 
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ptrled  of  •ollifootor/  hlfh  allitudo  wlado  would  oeour  for  « 

Orooby  lounob  durinf  Ootoboi*  Md  would  llktly  oeour  ■•vtral  liaoi 
la  Hovtabor*  Bowtvori  tiao  llaitatioao  ou  tho  projoot  prtoludtd 
thlo  poaolbility*  Tho  hi|h  altitudo  wiada  woro  alroady  too  otroag 
to  poralt  %  tatlofootory  rooovor/  froa  tbo  Btratobowl*  Ooloaol 
Xoaoborg  douldod  Bolloaaa  Air  Foroo  Paso  was  tho  only  roaaoa- 
ablt  ohoioa* 

Tbia  awant  tbo  loaa  of  tbo  eeaato  radiation  oxporiaoat  and 
roquirod  that  tbo  roooTory  bo  tbo  roaponaibllity  of  tbo  ATMDO 
Balloon  Branch*  This  groupf  although  wall  tralnod  and  aoqualntod 
wltb  balloon  craoking  and  rooorory  toohniquoai  bad  novor  Into* 
gratod  of for to  with  tbia  contractor  group  or  boon  rooponalblo  for 
a  high  altitndo  aannod  flight*  Tbo  roaarJcably  flno  toaawork  ox- 
hlbltod  by  all  ooncornod  in  auooossfully  conducting  tho  flight 
froa  Holloman  is  a  ooaaontary  on  thoir  high  lovol  of  ooapotonoo 
and  tho  spirit  of  ooaploto  cooperation  among  all  ooncornod* 

In  two  days I  on  3  October,  tho  Air  Force  0-47  loft  Hinnesota 
loaded  with  all  necessary  equipment,  inoluding  the  only  two  bal¬ 
loons  manufactured  to  manned  flight  specifications* 

On  Sunday,  5  October,  all  key  contractor  and  project  personnel 
met  at  AFMDC  for  a  briefing  of  the  new  operations  plan*  The  next 
morning,  Monday,  would  not  hare  satisfactory  gro\md  winds  for 
launch*  Tuesday  morning  looked  hopeful*  Lt  McClure  returned  to 
the  "night  shift*^  so  that  he  woxild  be  arising  atlSOO,  and  would  be 
entering  the  capsule  with  as  much  rest  as  possible*  This  was 
required  by  a  dawn  laxinch  which  was  dictated  by  balloon  flight 
considerations  when  conducting  a  24-boxir  flight* 

On  the  afternoon  of  6  October,  a  command  decision  was  required* 
The  launch  weather  for  the  next  morning  looked  far  froa  certain, 
but  hopeful*  The  tropopause  temperature  was  cold  but  tolerable 
and  the  high  altitude  winds  farorable*  The  decision  was  to  go 
ahead  and  prepare  for  flight  unless  the  situation  deteriorated* 

At  worst,  the  project  would  lose  one  of  the  two  balloons  by  going 
ahead*  If  we  missed  the  only  flight  opportxmity  for  the  next 
few  weeks,  it  could  well  mean  no  flight  at  all* 

Lt  McClure  was  given  his  final  physical  check  and  was  sealed 
in  the  capsule*  The  capsule  checked  out  without  difficulty  and 
was  brought  to  the  launch  site  on  schedule*  At  0623*  the  rays 
of  the  rising  sun  illuminated  the  contractor  personnel  refilling 
the  dry  ioe  cap  on  the  capsule*  Balloon  inflation  was  ready  to 
begin,  committing  the  balloon*  Lt  MoClure  joked  confidently  of 
the  observations  to  be  made  later  that  day  at  100,000  feet*  Barely 
10  minutes  before  inflation  would  have  been  completed  and  the 
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fliflit  liisthtif  «  fnil  of  wiii  tavfhl  tli*  fcallaaa  «a4  4«alro/«d 
il*  rarlMialaljri  Ik*  wtathtr  prtiialtd  for  tho  follewlof  MraiBf 
voi  loro  favoroklt* 

II  NoOlvro  woo  flroa  ooooBtl  oad  pul  lo  bod  oad  proparolloaB 
biftiji  for  oBolbor  altoapl  lo  louBoh  Ibo  flight  Iho  boxI  aorBlBg* 

Ilo  proflifbl  pbgoioBl  Ibio  llao  roToolod  b  oligbl  oold  bul 
BO  loaporaluro.  Tho  foollBg  oobbob  tBoag  Ibo  projoot  porooBsol 
IbBi  tblo  woo  B  loot  obBBoo  trj  was  bolrajod  by  Ibo  pilot  ia  a 
alight  oxBggoratioB  of  bio  obaraotoriotioally  Baquonobablo  oa* 
tbaoiAOB* 

Tbo  prtoaurt  oait  ehtekod  eat  without  diffioulty  oa  tho  ooa- 
oolt*  Lt  MeCluro  woo  ooalod  ia  tho  eapoulo  and  tbo  proeoduro 
atartod  for  ootabliabing  tho  eapoulo  ataoapboro*  Captaia  Boodiag 
aakod  for  a  roadiag  of  Itoa  ?•  Aa  Lt  MoCluro  turaod  to  ooaplj 
with  thla  roquoatt  aa  aooidont  ooourrod  wbieh  Lt  MoCluro  had 
laagdLaod  and  droadod,  hut  to  whioh  ho  had  boon  uaablo  to  think 
of  a  aatiafaetorj  anawor*  Tho  ohoat  pack  paraehuto  Inoludod 
for  pilot  oaoapt  froa  tho  oapaulo  in  tho  OTont  that  tho  oporation 
of  tho  oaorgtnoy  oapaalo  paraohuto  waa  unaatiafaotory  or  unuaablot 
waa  ono  of  a  kind*  It  waa  riggtd  oapoolally  for  uao  in  thia  oap<- 
aulo  and  thoro  waa  no  roplaeoaont  at  AFMDC* 

It  ia  poaalblo  that  ho  had  aeoidontly  pulltd  tho  rip-cord* 

Tho  paraehuto  lay  in  hia  lap. 

Although  not  trained  as  a  paraehuto  packer,  Lt  McClure, 
aoTeral  aonths  before,  had  obaerred  carefully  the  packing  pro¬ 
cedure  and  aatisfied  hinself  at  that  tine  that  he  knew  how  each 
step  waa  aeeonpliahed  aad  why.  He  iaaediately  knew  that  to  re¬ 
port  the  aoeident  aad  abort  the  flight  would  delay  it  for  at  least 
one  day,  doubtless  beyond  the  good  weather  we  were,  fortunately 
experiencing.  To  try  to  repack  it  would  require  superhuaan  effort. 

He  decided  the  only  thing  he  could  do  waa  try.  Slowly  aad 
with  Betioulous  care,  he  carefully  repositioned  the  silk  in  hia 
lap  fold  by  fold,  haring  to  interrupt  his  labors  frequently  to 
answer  requests  for  readings  aad  to  hide  his  task  froa  prying 
eyes  outaide  the  eapsulsu 

The  capsule  bad  checked  out  perfectly,  its  ataosphere  es': 
tabliahed.  It  was  tins  to  transfer  the  capsule  froa  the  asseably 
building  to  the  launch  site.  Although  the  parachute  was  still 
not  encased  ia  its  pack,  it  was  refolded  and  ready  for  final  aa- 
aeably.  Carefully  auroing  it  during  the  trip,  be  anxiously  re- 
auaed  his  desperate  labor,  straining  with  hia  last  ounce  of 


■trtngth  to  fere#  tho  otubborn  Mtorial  into  tho  Inpooalbly 
•Mil  epaet  of  th«  paraohuto  paek*  M.th  atrongth  dorivtd 
froa  purt  dtaptrationi  ht  aanagtd  to  flnlah  th«  job»  taoh 
laadyard  aad  pin  ia  Ito  proptr  poaltion*  Ohtoking  and  r«> 
ehtekiag  hlo  work)  ho  wat  roliovod  aad  eonfldoat  that  it  waa 
doao  woll*  Ha  waa  bottlag  hla  lift  on  it*  la  addition)  ho 
had  a  doop  aonao  of  roapoaalbllity  toward  thooo  ia  ohargo  of 
tho  flight*  Bo  fully  roportod  tho  laoidont  on  tho  tapo  ro- 
eordor  ao  that  ahould  any  uaoxpootod  oofflplloation  arlao  during 
tho  flight)  thio  faoot  of  it  would  bo  known* 

A  aoant  20  ninutoo  boforo  launch  tint)  ho  could  relax  for 
tho  first  tlao  in  hours  and  onjoy  the  pret'light  preparations* 

The  balloon  was  again  straining  high  above  h;la)  nearly  inflated* 
The  wind  was  oala  and  all  looked  well* 

Apparently  because  Lt  McClure  was  reporting  a  cooler*  aore 
coafortable  temperature  this  morning  than  he  had  the  day  be¬ 
fore*  the  contractor  engineers  responsible  for  the  capsule 
decided  not  to  repack  the  dry  ice  cap  but  to  send  it  aloft 
without  additional  cooling*  On  both  the  previous  MANHIQH 
flights*  this  cap  had  been  repacked  with  dry  ice  within  an 
hour  before  launch* 

C.  THE  FLIGHT 


At  0651*  on  the  morning  of  8  October  1958*  the  flight 
cleared  the  ground*  The  pilot  was  on  his  way* 

The  ascent  went  essencially  as  planned*  A  slightly  high 
ascent  rate  required  Lt  HcClxtre  to  valve  off  excess  free  lift 
during  the  first  half  hour*  The  balloon  system  responded  well 
and  all  turned  to  their  prescribed  tasks  of  observing  and  re¬ 
cording  data* 

The  tape  recorder  of  all  voice  communications  between  the 
command  communications  trailer  and  the  capsule  was  working* 

The  telemetry  write-out  had  ..little  interference  and  all  channels 
seemed  to  be  functioning  properly*  Only  the  panel  temperatures 
read  by  the  pilot  were  inordinately  high*  ll8*F*  It  was  soon 
established  that  this  was  caused  by  the  fact  that  the  sensing 
element  was  accidently  left  out  of  reach  on  top  of  the  COg  and 
water  absorbing  air  regeneration  unit  which  used  a  highly  ex¬ 
othermic  chemical  reaction*  This  reading  was  readily  explain¬ 
able*  but  essentially  meaningless* 

The  pilot  reached  celling  altitude  of  almost  100*000  feet 
at  , 1000)  not  0800  hours  as  planned  on  the  pilot  observation 
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•ehtdul**  Wt  «errtot«d  b/  atartinf  bia  aotivitlaa  at  tha  1000 
poiut  on  tha  aehadulat  aliaiaatlDf  tha  ebaarvationa  pla&nad 
far  tha  flrat  two  houra*  Va  atartad  by  bariag  hia  bagla  with 
tha  aubjaot'a  raaarka  to  tha  oa-board  tapa  raoordar*  Zt  waa 
aaoaaaary  for  hia  to  tura  tha  oartrldga  ia  tha  raoordar  at  thla 
tlaai  having  fillad  tha  firat  aida  with  tha  atory  of  tha  para- 
ohuta  diffioultiaa*  Zt  latar  turnad  out  that  in  tha  proeaaat  a 
battary  load  broka  ao  that  tha  tap#  raoordar  failad  to  funotioa 
fro0  tbia  point  on  in  tha  flight* 

All  was  going  aaoothly  so  wa  askad  hia  to  hava  a  anaok  to 
aat  during  his  silanoa  and  iatrospaotion  batwaan  ll40  and  1150 
whila  wa  avaluatad  tha  trajaotory  situation*  Ha  had  now  baan 
at  oailing  altituda  long  anough  for  us  to  antioipata  his  spaad 
and  diraotion  of  traval*  By  noon^  it  was  apparant  that  ha  was 
moving  to  tha  northwaot  at  a  much  mora  rapid  rata  than  had  baan 
anticipated.  It  would  ba  nacassary  to  laava  tha  oonaunieations 
trailer  and  fly  in  tha  0-4?  to  a  rendezvous  point  to  tha  north¬ 
west.  After  tha  1200  pilot  report •  which  included  a  tapa  re¬ 
corded  interview  for  a  mewsman*  and  while  Lt  McClure  started 
his  1215  spot  photometer  readings,  the  command  group  and  Panel 
of  Experts  transferred  to  the  C-47* 

The  command  group  was  composed  of  six  people;  Lt  Colonel 
Rufus  R.  Hessberg,  Chief  of  the  Aeromedlcal  Field  Laboratory 
was  officer  in  charge  of  the  total  operation.  The  author,  as 
Project  Officer,  was  the  Project  Flight  Surgeon  and  Director 
of  the  Panel  of  Experts.  Captain  Seeding  was  Project  Physiol¬ 
ogist.  Mrs.  V.  H.  Wlnzen,  acting  President  of  the  Winzen  Re¬ 
search,  Inc.,  directed  the  contractor  group  which  included 
Mr.  Lee  Lewis  who  was  in  charge  of  balloon  launch  and  balloon 
flight  operations,  and  Mr.  Donald  Foster,  the  contractor's 
Project  Engineer. 

Lt  McClure  later  observed  that  he  had  found  the  Interview 
with  the  press  at  noon,  surprisingly  exhausting.  He  reported 
that  the  spot  photometer  observations  he  made  next  left  him 
"really  exhausted".  At  this  point,  neither  he  nor  anyone  else 
suspected  the  nature  of  his  problem. 

While  he  was  completing  the  spot  photometer  readings,  the 
C-47  had  become  airborne  and  the  command  group  was  again  organ¬ 
ized  and  in  communication  with  him.  Starting  at  124$  hours,  be 
was  busy  with  efforts  to  follow  the  count-down  of  a  missile 
which  was  sohoduled  to  destroy  its  target  at  80,000  feet, 

20,000  feot  below  him.  The  prospect  of  capturing  a  downward 
looking  view  of  this  event  captivated  everyone's  attention  un¬ 
til  the  missile  firing  was  cancelled  15  minutes  later  (1500)* 
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At  that  tilt I  a  rtvltw  of  tb#  aituatien  rtvtalt4  that 
Lt  MeOlurt'a  voiot  ahowtd  tignt  of  dattriorattd  ptrforiaaot 
and  ht  attttd  that  ht  fait  wari*  Ria  ttlanattrad  pulat  rat# 
had  (radually  eliabtd  froa  a  normal  80  htata  ptr  alautt  rt» 
eordtd  durinf  aoetnt  to  a  hifh  140  btata  ptr  ainutt*  Rnowlnf 
hia  rtputatlon  for  a  labilt  pulatt  thia  la  itatlf  waa  not  eoa- 
aidtrtd  eautt  for  alarm*  Rowtvtri  hla  raporttd  iatarnal  tai- 
paraturt  of  101*,  if  rallabla,  waa  a  aarloua  oian*  Tha  talam* 
atarad  oapaula  taaparatura  waa  76*P,  ao  thla  aada  no  aanaa* 

In  any  oaaa,  It  did  aaka  aanaa  to  hava  him  drink  watar  ainoa 
Captain  Batding  diaoovartd  that  in  all  of  tha  axeitamant,  Lt 
MoOlura  had  failad  to  taka  in  any  liquid  ainoa  0200  -  ovar  13 
houra  bafora* 

At  thia  point,  tha  tuba  to  hia  drinking  watar  aupply  would 
not  function  proparly  ao  ha  waa  abla  to  gat  only  a  tantalizing 
faw  dropa  of  watar  at  a  tlma*  Aftar  a  tanaa  tan  minutaa,  by 
1313,  ha  dlaoovarad  a  mathod  to  oaka  it  work  aatiafaotorily 
and  began  to  force  hia  liquid  intake* 

Now,  ha  was  requested  to  resolre  the  contradictions  among 
the  extremely  high  panel  temperature,  the  normal  telemetered 
cabin  temperature,  and  his  elevated  internal  temperature  and 
pulse  rate  by  reading  the  cabin  air  temperatiure  from  the  mercury 
thermometer  on  the  dry  bulb  side  of  the  psychrometer  used  to 
calibrate  the  automatic  but  less  reliable  panel  instrxuaant* 

Between  communication  difficulties  and  preoccupation  with 
other  matters,  the  reading  was  not  obtained  in  the  C-47  until 
1330  hours*  It  was  96*1*  at  head  level  and  it  was  confirmed 
by  the  pilot  as  reliable  and  accurate  because  he  had  removed 
the  cotton  sock  from  the  wet  bulb  side  of  the  psychrometer  and 
observed  the  same  reading  on  the  other  Independently  calibrated 
mercury  thermometer. 

The  1330  report  of  his  internal  temperature  had  been  102*3** 

Was  this  reliable?  The  check  of  the  earlier  transmitted  reporto 
showed  normal  readings  until  1000  when  a  slow  steady  rise  began* 
Knowing  that  the  air  temperature  must  have  slowly  climbed  to  9^*7, 
this  made  sense. 

How  serious  was  the  situation?  And  what  action,  if  any,  would 
be  necessary?  From  my  MANHIQR  II  experience,  I  was  able  to  point 
out  that  it  had  not  been  until  2200,  several  hours  after  sunset 
on  the  capsule,  that  the  temperature  in  the  capsule  began  to  de¬ 
crease.  It  had  been  several  more  hours  until  it  became  comfortable 
in  tha  capsule.  One  of  the  consistent  observations  made  by  all 
candidates  and  previous  pilots  was  that  any  environmental  tem¬ 
perature  in  excess  of  68*F,  plus  or  minus  just  a  few  degrees,  was 
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uioeaforlabli  warst  tad  aaylhlac  evtr  80*r  waa  dotmrlfhl  la- 
leltrabla  for  aa  axtaailtd  ptrlod  of  tlaa*  9ha  lafxerabla  up> 
ward  aaroh  of  hia  lataraal  taaparatur#  aeaflraad  that  9$*F  waa 
wall  htyoad  a  telarablt  Halt*  la  aust  atart  down  laaadlataXyt 

Thia  daolaioa  waa  raaehad  at  about  14C0  houra  by  Oolooal 
laaabarc  la  ooBjunotlon  with  thoaa  raapoaalbla  for  tba  fllsht* 

Xt  waa  BOW  a  quaatloB  of  how  to  tall  Lt  MoOlura  ha  auat  ralra 
dowa*  By  aoW|  hia  lataraal  taaparatura  waa  Thla  waa 

already  a  aarloua  farer  aad  ha  had  aot  bagua  to  daaoaad  froa 
altltuda*  Whaa  ha  was  told  that  ha  had  a  aarloua  taaparatura 
problaa  aad  would  aaad  to  daaoaad  to  oool  off»  ha  at  flrat  aakad 
If  ha  oould  aot  raaala  at  altltuda  to  parfora  tha  obaarratloaa 
that  ha  had  coaa  to  aaka.  Ha  waa  told  that  tha  oomaand  group 
had  daoidad  It  waa  naoaaaary  for  hia  to  ooaa  down  to  a  lowar 
altltuda I  at  laaat  to  around  50*000  faat*  whara  hia  oapaula 
would  ba  Buoh  ooolar* 

At  thla  point,  tha  laaaon  laarnad  froa  MANHIQH  I,  and 
daaonatratad  by  tha  naar  traglo  gaaa  of  who  la  fooling  who, 
daaparataly  playad  batwaan  Adalral  Byrd  and  hia  baaa  eaap  during 
hia  aplo  wlntar  alona  In  Antarctica,  proved  axtrarialy  valuable* 
There  had  bean  a  flra  agraaaant  on  tha  MANHIQH  II  flight  and  I 
had  paraoually  briefed  Lt  McClure  on  the  aacroaanct  working 
principle  that  ha  waa  in  charge  of  tha  flight  aa  pilot,  at  all 
tlaaa  without  queatlona  froa  tha  ground  aa  long  aa  thlnga  were 
tmdar  control*  Tha  ground  comand  group  would  raapect  thia  and 
danand  nothing  contrary  to  hia  judgaaant  unlaaa  tha  altuatlon 
raaehad  a  point  where  it  waa  an  abaoluta  emergency,  life  and 
death  matter,  and  they  felt  they  had  aufflcient  information  to 
aake  tha  deciaion  ineacapable  ragardleaa  of  what  ha  thought* 

Va  would  be  scrupuloualy  honeat  with  him  at  all  tinea,  expect¬ 
ing  tha  aama  in  return*  Thia  waa  primarily  to  protect  hia  in 
tha  event  tha  altuatlon  had  reached  the  point  whara  hia  judgment 
could  no  longer  be  relied  upon*  Thia  agreement  had  been  reached 
to  cover  juat  auoh  an  emergency  aa  thla,  and  upon  radio  diacuaalon 
with  Colonel  Heaabarg,  ha  raapeoted  it,  and  atartad  to  valve  down 
at  that  tlaa* 

Ha  waa  inatructad  to  valve  repeated  aaall  incramanta  of  tha 
total  valving  tlaa  predicted  and  then  await  reaulta*  Again  and 
again  no  reaulta  ware  apparent*  The  oontraotor'a  repreaentatlve 
reaponaibla  for  flight  operationa,  waa  oonoerned  that  he  had 
aatabllabed  too  high  a  desoent  rate  la  the  atratoaphere,  pre- 
aantlng  a  high  velocity  landing  hazard  when  the  deaoont  rate 
doubled  upon  reaohing  the  tropoaphere.  By  1500,  he  had  deaoended 
only  a  few  thouaand  feet  and  atill  had  aot  eatabliahed  a  oonaistent 
aad  reliable  deaoent  rate*  Hia  internal  temperature  had  reached 
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104*1*  •  Net^i  th«  pilot  hiaiolf  approoiotod  tht  urgont  nood 
for  doaotat  to  «a  altltudo  whort  tho  oaptult  would  bo  ooolor* 

Ko  woo  eoaplotoly  oooporativo  aad|  oxeopt  for  oooaaioaal  pie- 
turoa  aad  eooaoata  to  tho  tapo  rooordori  ho  eoaeoatratod  oa 
rolaxlag  to  eoaaorvo  hla  waalag  oaorgy  to  moot  tho  dooaadlag 
roapoaalblllty  of  loading  tho  flight* 

At  thia  poiat*  thoro  aooaod  but  alia  hopo  that  tho  balloon 
would  bring  hia  aafoly  to  oarth  boforo  hia  inoxorably  aoariag 
intornal  toaporaturo  would  rondor  hia  unoonaoioua* 

By  1600  bouroi  tho  balloon  had  oatabllshod  a  gratifying 
doaoont  rato  of  approxlaatoly  500  foot  por  alnute  and  was  pass¬ 
ing  through  87*000  foot  -  still  a  long  way  up.  Another  hour 
and  another  degree  rise  in  his  intornal  toaporaturo.  One  small 
bit  of  eneourageaent  was  the  fact  that  his  report  of  the  internal 
capsule  temperature  using  the  mercury  thoraoaetor*  had  shown  an 
increase  of  only  one  degree,  97*T»  His  heart  rate  (Fig.  4?, 
howerer,  was  fast  approaching  iSO  beats  per  minute,  the  limit 
of  physiological  compensation.  This  is  the  point  of  aaxlmua 
response  to  stress  at  which  physical  performance  tests  are  dis¬ 
continued. 

The  command  group  faced  a  most  difficult  command  decision. 

In  the  face  of  his  steadily  rising  temperature  and  his  already 
alarmingly  high  ferer,  no  one  dared  predict  how  much  longer  he 
would  remain  conscious.  Should  he  pass  out,  undoubtedly  the 
only  way  of  bringing  him  to  earth  rapidly  enough  to  have  a 
chance  of  saving  his  life  would  be  to  release  the  parachute 
and  capsule  from  the  balloon  bringing  hia  down  on  the  emergency 
cargo  chute.  This  necessarily  Involves  a  hard  landing  which  in 
itself  could  inflict  critical  injury  if  he  did  not  have  his 
shoulder  harness  and  safety  belt  securely  fastened.  On  the 
other  hand,  to  request  that  he  strap  himself  tightly  against 
the  seat  and  the  2-clo  thermal  suit,  would  reduce  the  little 
ventilation  he  still  had.  This  would  aggravate  his  thermal 
problem  and  multiply  his  discomfort.  The  latter  seemed  the 
lesser  of  the  two  evils. 

Colonel  Ressberg,  as  Chief  of  the  Aeromedloal  Field  Lab¬ 
oratory,  again  exerolsed  the  oomaand  prerogative  and  instruoted 
him  to  fasten  his  suit  belt  and  shoulder  harness.  Lt  McClure 
again  respeotfully  pointed  out  the  disadvantage  to  his  situ¬ 
ation,  but  when  told  that  it  was  the  command  group’s  decision 
and  that  it  was  neoessary,  be  complied  without  further  question. 
Later,  during  the  debriefing,  he  stated  that  be  appreciated  the 
reasoning  behind  our  request  and  had  by  that  time  come  to  re¬ 
alise  that  he  faced  a  desperate  situation* 
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Figor*  47»  Physiological  Data  and  Flight  Altitude  Obtained  Daring  the  MAlfHIQH  HI 
Flight 


LI  KeOlurt  a&d  thi  OQUiaad  froup  wtrt  plagutd  bp  a  furthar 
aarioua  dlffioultp  for  tha  raaaladtr  of  tha  flifht*  Oofluauai- 
eatioa  baUaaa  tha  0*4?  aad  tha  eapaula  wara  paraaaaatlp  latar* 
ruptad  whaa  Lt  MoOlura  droppad  hia  apot  photoaatar  oa  tha  floor 
whara  it  jaaaad  tha  foot  awitoh  of  tha  oapsula  traaaaittar*  Ka 
eould  raeaiva  but  aot  traaaait*  For  tha  aaxt  two  houra  tha  ooa- 
■and  group  had  ao  wap  of  baing  oartaia  that  Lt  MoClura  waa  atlll 
ooaaoloua  axoapt  for  ona  laolatad  raport  that  a  ground  atatioa 
had  oontaot  with  hia  around  1700*  Should  thap  inltiata  ooaaand 
aaparatlon  and  praolpltata  imaadiata  daaoant  of  tha  eapaula  on 
tha  paraohuta,  or  ahould  thap  walti  aaaualng  that  Lt  MoOlura 
waa  Btill  oonaoioua  and  in  oonaand  of  tha  oapsule  but  ainplp 
having  ooaaunioation  troublaa.  Tha  onlp  hint  thap  had  that  ha 
waa  atill  in  no  woraa  oondition  than  bafora  was  tha  talanatarad 
tranamisalon  of  a  ataadp  pulaa  rata  of  l80*  Tha  raspiration 
sanaor  had  oaaaad  to  function  at  124$  and  tha  intarnal  bodp  tan- 
paraturaa  wara  raportad  bp  tha  pilot  hiasalf* 

Shortlp  after  aunaet*  as  Lt  MoClura  daaoandad  through  2^*000 
feat,  tha  flashing  night  marker  beacon  came  on*  confirming  that 
ha  was  still  conscious  and  in  control. 

A  long  40  minutes  later*  the  capsule  landed  in  tha  dark  with¬ 
in  a  few  miles  of  the  runwap  from  which  it  had  been  launched 
near Ip  12  hours  before.  A  reooverp  helicopter  landed  beside  it 
a  few  minutes  later  in  time  to  see  Lt  McClure  remove  the  upper 
hemisphere  and  crawl  out  under  his  own  power. 

The  last  setting  of  the  temperature  bridge  was  108.3*F  and 
Lt  McClure  remembered  that  the  needle  was  off  zero  bp  an  amount 
that  represented  an  additional  0.2*.  The  final  internal  tem¬ 
pera  tiire  reading  at  the  time  of  landing  was  108.$*F.  It  had 
continued  to  increase  throughout  descent*  although  the  capsule 
did  feel  less  hot  after  he  opened  the  manual  decompression  valve 
at  25,000  feet. 

Amazlnglp*  he  bad  performed  all  the  landing  procedures  to 
perfection*  including  turning  the  night  light  on*  openixxg  the 
decompression  valve  at  25*000  feet*  attemptixig  to  jettison  bat¬ 
teries  to  slow  his  descent  (all  but  one  batterp  failed  to  release 
because  of  an  engineering  error  which  would  have  caused  serious 
diffieultp  had  he  remained  at  altitude  that  night),  and  released 
the  balloon  upon  ground  impact  with  perfect  preoision  timing* 

An  liour  later  in  the  Base  Hospital*  his  SCO  showed  no  ob¬ 
vious  abnormalitp  and  bis  pulse  rate  had  dropped  from  l80  to 
140  beats  per  minute*  Bp  then  his  internal  temperature  had 
dropped  to  100«2*r*  He  seemed  alert  but  understandablp  tired* 
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I*  wai  fivfA  ltttm»noua  fluids  with  tlaotrolytas  and  ateoaal 
to  iaauro  aa  uadiaturbod  aifht*a  root*  Tht  followiag  aoraiaf 
ho  wao  hia  uaual  alarti  bright «  ohaarful  aalf*  full  of  uiaii  fifort 
aad  aathuaiaaa  about  what  had  happaaadi  aad  aagar  to  dalaa  iato 
tha  dataila* 

At  tha  dabriafiof  that  aftaraooai  whaa  tha  quaatiea  of  MA2(BZaB 
pilota  failiag  to  aat  aad  taka  liquids  ia  adaquqta  aaouata  waa 
baiaf  diaeuaaadi  Lt  MoOlura  veluataarad  tha  followiuf  eonaaott: 

**10  far  aa  Z  aa  oonearnad  about  taking  ia  food  or  watart 
tha  aituation  that  you  ara  put  in  from  80|000  faat  to  100)000 
faat)  aad  aftar  than  at  altitudO)  was  auoh  that  only  a  paraoa 
who  just  raally  narar  earad  avan  about  looking  with  hia  ayaa 
eould  atop  to  aat  and  drink,  and  that  waa  aoaathing  that  Just 
ran  on  until  you  almost  fall  ovar  and  you  raalizod,  wall,  if 
I  don't  oat  and  drink  Z  won't  ba  abla  to  do  any  aora*" 

Latar  in  tha  dabriafing,  Lt  McClura  dasoribad  tha  aannar  in 
which  ha  eonaarvad  his  anargy  during  tha  dasoant:: 

"So  I  laanad  oYsr  with  my  hand  against  tha  spot  photo- 
aatart  and  whan  I  want  to  tuna  the  transmittar  or  anything,  I 
was  real  careful  to  be  extremely  slow,  and  I  didn't  try  to  do 
anything  I  knew  I  wouldn't  hare  to  do,  and  Z  would  try  to  relax 
and  go  to  sleep  that  afternoon.  To  think  that  my  feat  would  ba 
relaxed,  to  relax  ay  hands,  tried  to  make  ay  back  feel  tha  same 
way,  and  ay  neck.  Just  try  to  drop  everything  except  what  I 
needed.  And  still,  I  could  feel  ay  heart  pounding  all  in  tha 
top  of  ay  head,  but  it  was  awful  hot  •>  If  you  know  what  I  mean, 
your  heart  no  longer  beats  without  you  knowing  it  and  your  pulse 
is  transmitted  to  tha  brain  and  it  kind  of  hammers  in  the  top 
of  your  heady  and  I  waa  real  hot." 

Discussing  the  visual  aberrations  that  ha  observed  during 
his  stress  experience,  Lt  McClure  pointed  out  that  approximately 
two  hours  after  he  left  95,000  feet  (approximately  1700  aours) 
ha  emptied  his  bladder  so  in  the  event  he  should  experience  a 
rough  landing  for  some  reason  or  another,  he  would  prevent  tha 
possibility  of  bladder  rupture.  Be  went  on  to  sayt 

"So  what  I  thought  was  about  two  hours  after  95|000, 
after  doing  a  little  work  for  you  people  -  very  little,  you 
were  so  considerate  -  I  closed  my  eyes  again  and  all  I  could 
see  was  little  blue  and  green  flickers  of  light  »  it  waa  gen¬ 
erally  more  like  aurora  or  something*  Zt  was  an  area  of  light 
that  came  and  went*" 
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ZVTt  Oadtr  tlrtfif  in  uadtr  •xtraat  •trtif  acMt 
paopZf  ■•§  virtual  iaagaai  but  thty  appaar  ao  raal  that  you 
aan  alioat  raaoh  your  hand  out  and  touoh  than* 

Lt  MeOlurat  Oh|  not  it  waa  nothing  lika  that*  Not  it 
waan't  any  inaga  at  all  •  no*  thaaa  thiaga  wara  Juat  aplotohaa 
of  light  that  eaia  baoauaa  Z  waa  ao  blonad  hot* 

ZNTi  Thay  bad  no  fora  or  poaitiont 

Lt  MoOlurat  Not  it  waa  juat  tha  flaabaa  right  through, 
only  whan  I  oloaad  my  ayaa  at  firat,  and  than  aftar  a  whlla, 
wall,  Z  would  aay  anothar  half  an  hour,  waa  tha  worat,  it  juat 
got  aolid  whan  I  opauad  ay  ayaa  or  oloaad  than* 

INT:  Did  you  aaa  thinga  through  than? 

Lt  MoClura:  Oh  it  inhibitad  a  littla  bit,  but  I  couldn’t 
daro  look  out,  if  I  looked  out  tha  porthole,  boy,  it  really 
got  bad* 

INT:  Did  this  get  batter? 

Lt  McClure:  Oh,  yea,  even  though  the  rectal  temperature 
tterar  dropped  until  I  touched  down  and  got  out  of  the  thing,  and 
then  I'm  not  aura. 

That  ha  wao  able  to  execute  the  complicated  procedure  of 
landing  the  balloon  in  hia  atate  of  atreaa  waa  very  remarkable* 
During  the  debriefing,  ha  mentioned  a  number  of  thinga  that  had 
filled  hia  mind  during  thia  landing  period.  He  had  conaidered 
at  great  length  the  poaaiblllty  of  the  capaule  landing  on  a  ateep 
eloped  motmtain  aide  and  rolling  or  tumbling,  and  the  aimilar 
complication  of  the  capaule  landing  on  the  edge  of  a  deep-cut 
arroyo  on  the  deaert  floor  and  falling  in  upalde  down  after  re- 
leaae  of  the  balloon.  In  either  caae,  he  realized  it  would  be 
a  critical  error  to  releaae  the  capaule  from  the  balloon  before 
the  capaule  had  come  to  reat.  He  further  conaidered  the  impli- 
oationa  of  the  liquid  oxygen  reacting  with  the  aluminum  ahould 
the  capaule  auffer  damage  on  landing.  He  waa  atill  able  to  pro¬ 
ject  the  alcuatlon  and  aaaeaa  hazarda  realiatioally. 

The  akin  realatance  pattern  during  the  firat  $-1/2  houra  of 
flight  (prior  to  the  aevere  heat  atreaa)  and  the  firat  8  houra 
of  the  confinement  teat  ahow  eaaentially  the  aame  pattern*  In 
both  oaaea,  realatance  atarted  low,  around  10  ohma  and  gradually 
but  ateadlly  inoroaaad  to  approximately  $0  ohma*  No  akin  reoia- 
tanoe  valuea  token  during  a  heat  atreaa  oomparable  to  thia  altu- 
atlon  art  known  at  the  preaent  time*  The  gradual  deoreaae  in 


•kU  rtaiila&et  t^roufh  th«  aftarBoea  aay  bt  a  raaotioa  to 
Ikal  alraBa*  SurlBg  tha  eoaflaasaat  taatt  howavari  tha  ra» 
atataaaa  fradually  oliabad  throufb  tha  taaty  faaohiaf  a  aaxi* 

■aa  talua  of  70  ohaa  at  tiaa  of  taralaatloa  (figt  37  and  48)* 

Lt  Ko01ura*a  pulaa  rata  aftar  raaehlng  altituda  ataadily 
oliabad  froa  a  aodarataly  high  valua  eharaotariatio  for  hlai 
110  baata  par  aiautat  to  180  baata  par  aiautai  aftar  wbloh 
it  raaaiaad  eonataat  at  tbia  pbyaiologioally  aaxiaua  valua* 

Zt  la  uafortuaata  that  tba  raapiration  atnaor  failad  to  fuactloa 
aftar  1243*  Bafora  that  tiaot  thara  waa  a  light  variation  in 
raapiration  around  tha  ralativaly  high  avaraga  valua  of  23* 

Tha  hualdity  rangad  batwaan  30  and  60  paroant  throughout  tha 
flight. 

It  ahould  ba  notad  that  a  signlfioant  oontrlbutlon  to 
Lt  MoClura's  auooaaaful  oonplatlon  of  tba  flight  waa  to  tha 
axoallant  job  dona  by  Captain  Baadlng  In  brlaflng  Lt  McClura 
on  unusual  situations  and  capsula  operations  and  llaltatlons 
during  bis  24-hour  ehaaber  run  at  Wright  Field* 

Tha  subjective  ratings  rendered  by  Lt  McClure  during  tha 
flight  are  presented  In  Figure  4d.  It  Is  aost  unfortunate  that 
tha  subjective  ratings  had  to  be  discontinued  because  of  tha 
axcasslva  heat  stress  following  1200  hours,  just  when  they 
would  ba  of  greatest  Interest*  It  Is  of  particular  interest 
that  at  1200  hours,  when  tha  capsule  teaparatura  had  already 
exceeded  90*F,  Lt  HcClura  registered  his  subjective  feelings 
as  comfortable,  not  even  warm*  This  is  a  strong  cooaentary 
on  his  Intense  aotivation  and  drive  to  perfora  tha  experiments 
planned  at  altitude.  Ha  utterly  refused  to  adolt  to  himself  that 
his  opportunity  to  remain  at  altitude  was  being  threatened*  The 
observations  he  was  making  ware  apparently  of  such  Intense  in¬ 
terest  that  his  physical  discomfort  and  thirst  didn't  get  through 
to  his  conscious  mind* 

In  his  presentation  of  the  MANHIQH  III  flight,  Captain  Baed- 
Ing*  emphasized  that  our  selection  procedure,  although  not  per¬ 
fect,  had  given  us  a  pilot  who  was  equal  to  the  rigors  of  the 
flight  -  rigors  far  in  excess  of  what  had  been  anticipated*  He 
also  pointed  out  that  in  these  space-equivalent  type  flights  it 
is  essential  to  schedule  food  and  liquid  intake  because  the  pilots 
consistently  are  too  emotionally  keyed  up  and  intensely  interested 
in  the  experience  to  properly  attend  to  their  nutritional  and 
liquid  intake  needs* 


*^#eJiag,  i*  IV,  "Stress  Aspects  of  the  NANHIOH  ZIZ  Balloon 
Flight",  Presented  to  the  Annual  Aeromedloal  Assooiation  Meeting, 
April  1939* 
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Sabj«etlT«  Operator  Batiaga  Sariag  MUBiai  XU  flifllt 


BliOttitloBt  htIwttB  OapUlB  Otorgt  Huffy  OtplaiB  l••diBfl 
•Bd  Bpatlf  broufbl  iato  eltar  feoua  th*  iaporlBBet  of  aolooliaf 
BB  iBdiTidUBl  Who  would  ho  oopahlo  of  haadllBg  aot  oBly  tho 
ploBBOd  flighl  pro  flit  y  bul  aay  oMrfOBey  that  ono  light  oa* 
rloloB*  Xt  if  aboolutoly  ooooBtlal  that  tho  iadivldual  oolootod 
bo  eoipotoBt  both  la  kaowlodgo  and  oiotloBol  otability  to  haadlo 
tho  oltuatiOB  aloBO  totally  without  oeoauBioatioBO*  Lt  MoOluro 
wao  ooBoidorod  Tory  Boarly  aa  idoal  aubjoot  for  thla  typo  of 
■laoioB*  Bo  was  prlaarily  a  ooioatiat  aod  ongiooor  with  hlo 
■otlTatloB  primarily  ia  thooo  aroaoy  but  with  pilot  traialag 
aad  oxporloaoo*  Tho  troioadoua  liportaaoo  of  thlo  lotiratioB 
faotor  oould  aot  bo  brought  out  loro  oloarly  thaa  it  wao  oa 
thio  flight*  Bio  obliTiouoaooa  to  hia  phyoioal  dioooafort  bo* 
eauao  of  hia  intoaao  doairo  to  aako  tho  oboorTatioaa  at  alti* 
tudo  doBonatratoo  tho  dopth  and  intonsity  of  thla  typo  of 
■otlTatlon*  It  alao  can  bo  a  hazard  if  iadulgad  without  ado- 
quato  aproad  of  attontion* 

It  la  Intoroatlng  to  not#  throughout  tho  atory  of  tho  MAN- 
RIQH  III  flight*  aa  aoon  by  thoao  roaponaiblo  for  Ita  auoooaa 
on  tho  ground,  that  the  toloaotorod  phyaiologloal  data  wore  of 
troBondona  raluo  in  idontifying  probloa  aroaa  that  had  oaoapod 
tho  attontion  of  tho  pilot  and  in  giTing  thoa  a  tangible,  though 
tonuoua  baaia  because  of  incoaploto  oororago,  for  poking  do* 
oialona  when  Torbal  eoBBunicatlona  failed. 

D.  CONCLUSIONS 

The  aolectlon  prograa  doacribed  here  waa  a  pioneering  effort 
at  correlating  the  Torioua  phyalcal  and  paychological  paraaetera 
that  need  to  be  conaldered  in  aelectlng  an  aatronaut.  It  aerrad 
aa  a  preliminary  model  for  the  prograa  later  eatabliahed  for  ao* 
looting  the  Hercnry  Aatronauta.*  If  thia  progreua  haa  oaphaalzed 
any  one  feature,  it  ia  the  outatandlng  importance  of  preaenting 
the  candidate  with  aa  reallatio  a  combination  of  conditiona  aimu* 
lating  the  actual  flight  experience  aa  poaaible* 

This  flight  doBonatrated  clearly  the  fundaaental  iaportanoo 
of  solooting  an  aatronaut  who  baa  tho  innate  intereat,  intel* 
ligenco,  and  baaio  aoiontific  training  to  undoratand  hia  to- 
hiolo  and  tho  ohallongoa  of  ita  enTironment.  Motiration  to 
participate  in  a  flight  to  "acoompliah  tho  aiaaion  aa  dirootod** 
ia  inadequate.  Tho  aatronaut  auat  bo  prinarily  aotiyatod  by 
the  ohallongo  of  tho  opportunity  to  oxploro  tho  unknown  aa  a 


•Huff,  Qoorgt  Ie!.,  ”M#dical  Criteria  in  tho  Space  Crew  Seleetion”, 
Presented  to  lOoth  Annual  Meeting  Aaerioan  Medical  Aanooiation, 

9  June  19!$9* 
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•aitBlisk  with  adaqualt  taflatariaf  IraiaiBf  aad  flight  #«• 
pariaaot  to  parait  hia  to  axtouta  tha  aiaaioa*  Zf  thia  ia 
diaragardadi  ona  would  axpaot  froa  tha  axpariatto*  of  tha  thraa 
MANRZQB  fllghta  that  only  a  part  of  tha  potantial  aolaatifio 
falua  of  a  |iv«B  apaoa  aiaaioa  will  ba  raallsad  and  tha  ohaaeaa 
of  tha  aatronaut  auooaaafully  aaating  tha  tinaxpaotad  eriaaa  of 
apaoa  flight  will  ba  graatly  raduoad* 

Tha  iatagratad  phyaiologlealt  aubjaotirO)  and  payehologioal 
atudiaa  aada  oa  tha  MANRZOR  ZZZ  oandldataa  aad  on  tha  pilot  dttr> 
ing  flight,  waa  tha  eulaination  of  tbrav  yaara*  of  affort  in 
daraloping  aathoda  for  eorralating  tho  payohio  atata  of  a  aub- 
Jaot  with  hia  aaaaurabla  phyaiologioal  oonditioa  undar  tha  atraaa 
of  a  apaoa  flight  aituation.  It  waa  a  pionaariag  affort  in  tha 
fiald  of  payohopbyaiology*  Aa  aan  vanturaa  into  apaoa,  tha  ia- 
portanoa  of  knowing  an  aatronaut 'a  parforaanea  or  affioianoy 
laral,  and  hia  aantal  and  phyaloal  rasarra  by  aaana  of  talaaatarad 
bloalaotrio  data  will  baooaa  inoraaaingly  iaportant*  Thia  raquiraa 
intagrating  auoh  apaoialised  fialda  of  knowladga  aa  alaotroeard- 
lography,  various  body  taaparaturas,  akin  rasistanoa  ehangaa,  and 
psyohiatrlo  daoraaent  undar  tha  prolonged  strsssaa  of  fatigue, 
isolation,  oonflneaent,  pressure  of  oritleal  observations,  and 
need  for  a  high  level  of  alertness.  The  aeaning  of  these  aeasures 
can  be  adequately  determined  only  through  an  integrated  program 
of  ground  space  oabin  simulator  studies  and  space  flight  experience. 

This  flight  under  space  equivalent  conditions  w”>s  the  first 
to  use  a  "Panel  of  Experts"  to  supplement  the  knowledge  and  acumen 
of  the  pilot.  This  technique  provides  at  least  twice  the  return 
of  useful  scientific  information  from  a  solo  space  flight  than 
the  previous  method  of  preflight  briefing,  then  postflight  de¬ 
briefing  and  discussion. 
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Pr•flig^t  proeadur*  btgan  for  tht  pilot  on  7  Oetobor  1958 
*t  1330  wbtn  ont  ••oonnl  tablot  w««  tabon  to  inourt  olttp*  Z 
awokt  at  2030,  and  at  2100  ata  a  largo  atal  oonsiatlng  of  atoak 
and  potatotoa.  I  arrirod  at  tho  Aoroaodloal  Flold  Laboratory 
building  at  2230  and  btgan  imaodiatoly  to  droaa  in  tho  proaauro 
auit*  Tho  proaauro  auit  waa  oomplotoly  donnod  by  23^3  and  tho 
aonaor  oirouita  woro  ohookod  out  ahortly  aftor  aidnight* 

Tho  next  atop  was  placing  no  in  tho  capsule  and  establish¬ 
ing  tho  seal  and  cabin  atmosphere*  Up  to  this  time  the  pro¬ 
cedure  was  "old  stuff"  and  no  particular  mental  reactions  were 
noted;  howerer,  I  was  fairly  certain  that  the  flight  would  go* 
Establishing  the  atmosphere  was  normal  and  I  went  through  it 
routinely.  Erery thing  was  normal  until  O3I3  hours  when  Captain 
Beeding  asked  me  for  another  check  on  the  p02*  I  reached  to  my 
right  and  as  I  did  so,  the  parachute,  for  no  apparent  reason, 
released  itself  with  a  muffled  "flump"* 

This  erent  caused  considerable  mental  aud  physical  strain 
before  it  was  satisfactorily  resolved*  My  immediate  reaction 
was  that  of  complete  surrender,  knowing  the  time  element  that 
would  be  lost  if  the  seal  had  to  be  broken,  a  readily  available 
chute  exchanged  for  this  one,  and  the  atmosphere  re-established* 

I  felt  that  this  precluded  the  flight,  at  least  on  this  day*  Also 
I  knew  that  the  big  gears  were  in  motion  and  all  efforts  were 
being  expended  to  complete  the  other  necessary  phase^  of  the 
flight;  I  was  afraid  the  balloon  procedures  may  have  gone  too 
far  to  be  easily  reversed.  The  feeling  of  surrender  passed  in 
an  instant  but  was  replaced  by  one  of  complete  frustration  that 
was  to  last  several  hours* 

I  decided  to  notify  Captain  Beeding  and  Colonel  Hessberg 
for  their  decisions  and  had  picked  up  the  mike  within  I3  seconds 
after  the  chute  deployed,  using  only  enough  time  to  take  it  down 
from  the  wall  hook  and  carefully  place  it  in  my  lap*  Then,  as 
Captain  Beeding  answered  me,  Z  realized  that  this  would  allow 
no  decision  if  given  to  anyone  else*  I  was  the  only  person  that 
was  physioally  in  a  position  tp  evaluate  the  possibilities  of 
repack)  anyone  else  would  be  required  to  moke  a  deliberate  safety- 
of-flight  oompromise  with  another  man^s  life,  and  this  is  no 


dteliioB*  Z  brufhtd  off  Oaptaltt  B««dlBf*a  tnawtr  and  with¬ 
draw  Into  tha  lonaliaat  eoraar  that  Z  aould  find  duriaf  tha 
aatira  flleht*  Z  fait  iauiadiata  rapugaation  toward  ap  daolaloa 
not  to  tall  Oaptala  Baadiog  baeauaa  diahoaaaty  aaaaad  to  lurk 
la  auoh  a  daoialoat  pat  Z  kaaw  at  tha  aaaa  tlaa  thati  agaia»  Z 
was  tha  oalp  paraon  allva  that  had  a  daeiaion  ia  tha  aattar* 

Aftar  about  10  or  1?  aiautaa  of  taarlag  dabata  with  ap- 
aalfi  Z  raaliaad  that  aaotlon  had  baeoaa  aora  a  part  of  ap  ooa- 
aidarationa  than  raaaoBi  and  that  I  had  to  approach  thia  logieallp 
and  froa  a  aound  baaia*  Shortly  tharaaftar  I  aat  up  tha  oritaria 
for  an  anawar  to  apaalf*  Whatarar  tha  daolaion  -  tall  Captain 
Baadlng  and  Oolonal  Banabatg,  puah  tha  ohuta  into  tha  bottom  of 
tha  oapaula  and  fly  without  it  «  Z  daoidad  it  auat  not  riolata 
in  any  anall  way  tha  following  oritariat  Firatf  tha  daoision 
■uat  not  andangar  tha  projaoti  and  aaoondt  it  must  not  andangar 
ay  own  lifa  any  aora  than  tha  original  flight  had  always  dona. 

Tha  plan  that  bast  aat  thesa  oonflioting  raquireaants  was  to 
rapack  tha  chute,  and  upon  coaplation,  to  ba  ooaplataly  assurad 
aysalf,  that  the  ohuta  was  in  as  good  operating  condition  as  it 
ever  had  been  or  could  be.  This  approach  was  followed,  and  after 
approxlaately  two  hours  I  was  satisfied  that  the  repacking  had 
been  done.  I  finished  Just  after  learlng  the  Aeromedical  Field 
Laboratory  building  on  the  truck  for  the  latmching  site  and  used 
the  tine  traveling  to  the  launching  site  for  parachute  inspection, 
rest,  and  to  record  this  series  of  events  on  the  tape  recorder. 

I  verified  operation  of  the  tape  by  listening  to  this  record. 

I  was  soaking  wet  with  sweat  and  began  to  be  very  cold  as  I 
lowered  my  activity  level  and  the  capsule  cooled  in  early  aorning 
air.  I  therefore  zipped  up  the  2-clo  suit  aost  of  the  way. 

I  lay  over  against  the  chute,  now  stored  in  its  nortaal  place, 
and  attempted  to  sleep  for  a  couple  of  hoiirs  while  the  balloon 
crew  put  the  final  preparations  on  getting  the  big  balloon  up. 

I  was  not  able  to  go  into  complete  sleep,  as  I  had  been  the  day 
before,  but  the  rest  did  help  me.  I  was  now  completely  over  the 
indecisive,  frustrating  feellxig  that  had  occurred  because  of  the 
chute  malfunction,  and  became  mildly  excited  as  the  final  stages 
of  launch  were  reached. 

The  launch  itself  was  smooth  and  uneventful.  In  fact,  I  felt 
a  little  disappointed  in  not  being  any  more  elated.  The  project 
had  become  not  another  job,  but  certainly  just  a  job  in  some  re¬ 
spects,  and  with  launch  this  responsibility  acted  somewhat  as  a 
stabilizing  agent  on  my  emotions.  Another  fact  reducing  the 
elation  of  being  off  was  the  fact  that  the  launch  was  slightly 
sooner  than  Z  or  the  van  bad  anticipated,  and  Z  was  in  the  process 
of  fastening  the  belt  for  the  first  300  to  1000  feet  of  ascent. 
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Znitlal  rati  of  aaotnt  variad  around  1000  to  HOC  fpai> 
whieb  waa  oxpoetod*  Alao  in  tba  proetdurta  waa  tba  valving 
off  of  thi  gaa  to  a  doalrad  rata  of  aaoant  of  700  fps*  Thia 
waa  dona  in  four  eautloua  atapa  of  about  20  aaooada  of  valving 
aaoh(  and  thia  rata  waa  fairly  wall  aatabliahad  by  lOyOOO  faat* 

Z  had  a  alight  oold  and  my  alnuaaa  gava  aona  diaooafort  until 
tha  oabin  prtaaura  bagan  to  atabillaa  at  about  24|000  to  26|000 
faat  MSI*  During  thia  part  of  tho  aaoant «  blowing  ay  noaa  pro* 
duoad  aoatly  blood*  Tha  pain  waa  not  haavy  and  did  not  pravant 
doing  any  Job  that  Z  waa  to  par fora  within  tha  oapaula* 

During  tha  first  part  of  tha  aaoant  Z  aada  apaoial  affort 
to  oompara  tha  out  and  up  viawa  obtainabla  through  tha  port* 
holaa  and  up  airror,  trying  to  Judga  tha  position  of  notioaabla 
ohanga  in  sky  aspaot*  Tha  sands*  aountalns  and  sky  prasantad  an 
appearanoa  that  Z  was  vary  acoustoaad  to*  up  to  35fOOO  or  60*000 
faat*  Within  thia  ranga  the  aky  continually  grows  bluar  above » 
while  the  apparent  oontrast  at  the  horizon  Increases*  Tha  view 
is  somewhat  aoftened  by  the  bluish  east  given  tha  distant  scenes 
from  ultraviolet  scatter*  but  colors  in  the  San  Andres  were  vis* 
ible  during  this  ascent*  I  noticed  at  the  eastern  base  of  tha 
San  Andres*  where  they  met  the  White  Sands*  a  couple  of  little 
lakes  that  I  had  never  seen  before*  These  were  probably  due  to 
recent  rains  and  seemed  to  be  six  to  eight  miles  long  and  about 
three  quarters  as  wide*  These  had  a  decided  greenish  color  to 
them  which  was  easily  seen  up  to  about  65*000  feet.  At  this 
altitude  the  color  faded  to  a  dark  color  not  unlike  that  of  the 
mountains*  but  their  smooth  surface  mads  them  discernible  above 
this  altitude  if  you  previously  knew  that  they  were  present* 

The  view  through  the  down  mirror  was  amazingly  clear  during 
the  ascent*  and  the  entire  flight,  for  that  natter*  Through  thia 
mirror  could  be  seen  the  light  white-brown  to  reddish  colors  of 
the  desert*  the  small  speck^i  that  were  the  nesquite  and  other 
desert  vegetation*  the  sharp  Jagged  streaks  that  marked  the 
paths  of  tho  dry  stream  beds*  and  other  details  of  similar  di¬ 
mensions  and  oontrast*  During  tho  latter  parts  of  the  asoont* 
the  capsule  drifted  over  the  edges  of  the  Sacramento  Mountains* 
approximately  above  the  Sunspot  location*  The  passage  from  light 
desert  to  these  very  dark-green  mountains  was  also  striking  through 
the  down  mirror*  From  extreme  altitude  the  division  between  these 
two  zones  was  narrow*  and  therefore  added  to  the  unusual  appearance 
of  two  so  widely  different  terrains  existing  so  near  each  other* 

The  down  mirror  gives  a  view  almost  directly  vertically  down,  yet 
even  through  this  mirror  the  relief  in  the  mountainous  terrain 
was  clearly  evident*  Also  visible  were  the  variations  in  wooded 


dtnfitiffi*  7h*  villoyi  wart  plain  in  raliaf  and  ununlly 
■•rktd  toy  a  atriaii  toad  whioh  was  a  amall  whitt  lina  winding 
ita  way  downward  to  tha  daaart* 

At  24,000  faat  MOL  X  gava  a  pilot  raport  whioh  inoludod 
tha  oapaula  taaparatura  fron  tha  iaatrutsant  pnnal*  At  thia 
tiaa  tha  raading  waa  89*F«  from  tho  topaa,  I  find  that  I 
apparantly  agraad  with  aysalf  and  with  Captain  Baading  to 
diaragard  thia  gauga  baoauaa  "obvioualy"  it  wao  incorraot  aa 
aaidanoad  toy  tha  high  raadlng  thia  aarly*  I  atatad  that  I 
fait  a  littla  u:;o;oafortably  warm*  I  found  that  I  had  taken 
tha  "Job"  !  han  to  heart  ao  strongly  that  I  was  making  more 
effort  than  was  necessary  to  try  to  make  the  flight  more 
affective*  I  noted  (passing  through  Jet  stream)  this  undue 
effort  on  the  tape  and  made  an  offort  to  relax  and  take  every 
fact  of  the  job  In  order,  and  thereby  save  energy  for  tha  total 
long  grind*  At  about  55«000  feet  the  cabin  temperature  read 
94*F,  and  there  waa  some  discussion  between  the  ground  crew 
and  myself  and  we  finally  concluded  the  gauge  was  off*  The 
telemetry  said  76^F  at  this  time.  I  stated  that  I  was  warn* 

The  feeling  was  only  that,  warm,  not  hot,  nor  particularly  un¬ 
comfortable. 

The  capsule  had  quite  a  bit  of  rotational  instability, 
rotating  from  one-quarter  to  one  turn  in  one  direction,  and 
then  stopping  to  go  back  the  other  direction.  Bp  to  60,000 
feet  it  favored  the  right  rotation,  and  above  that  altitude 
the  left  was  predominant. 

As  the  system  approached  altitude  the  rotation  gradually 
slowed,  and  after  reaching  altitude,  almost  completely  stopped. 
When  at  altitude,  any  movement  created  an  oscillation  of  the 
vertical  axis  of  the  capsule.  This  motion  was  very  evident  and 
seemed  to  have  its  axis  just  at  or  above  the  top  dome.  I  began 
to  see  the  "space"  sky  very  definitely  different  at  about  8^,000 
to  87,000  feet.  Here  the  sky  had  really  lost  its  blue  coloring, 
or  lost  coloring  altogether  and  had  become  a  completely  dark  void* 
The  main  sky-aspect  change  from  this  altitude  to  ceiling  was  in 
the  horizon  zone*  This  area  got  narrower  and  of  higher  contrast 
with  the  dark  sky  above  it  as  we  ascended  higher*  The  horizon 
was  never  a  definite  earth-sky  meeting,  never  a  sharp  zone,  but 
was  an  area  below  whioh  earth  existed,  and  above  whioh  the  sky 
was  apparent*  The  earth  and  sky  separation  was  performed  by  a 
very  bright  band  of  atmosphere,  apparently  lying  out  near  the 
horizon  and  very  effectively  obscuring  tho  earth-to-oky  junction* 
This  band  had  the  appearance  of  a  bright  circular  tube  of  light 
lying  above  the  earth,  and  X  referred  to  this  as  the  halo  zone 
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■tvvral  tliaa  tharaafttri  Thia  hale  aena  axiatad  frea  balow 
tha  aarth-akjr  juaotion  to  abova  it  (X  would  guaaa  about  equally 
apaead  above  and  below  thia  junotlon)  and  waa  about  $  dagraaa 
to  6  dagraaa  in  total  width* 

Tha  view  varied  greatly  froa  directly  down  to  diraotly  up, 
but  I  will  attanpt  to  explain  it*  Through  tha  down  airror  tha 
view  waa  alwaya  vary  olaar  and  aharpi  apparently  out  to  about 
2?  dagraaa  froa  atraight  downt  thia  waa  about  tha  out-off  angle 
in  looking  out  the  portholaa*  In  tha  view  down  through  tha  port- 
holaa  at  thia  aaxiaua  angle,  tha  dataila  ware  atill  vary  aharp, 
and  only  a  vary  light  haaa  waa  apparent  from  hare  on  out  to  about 
3?  dagraaa*  However,  at  4$  dagraaa  down  view,  the  haze  reduced 
detail*  Tha  faaturaa  recognizable  became  mountains,  tha  Rio  Qranda, 
White  Sands,  and  tha  lava  bads.  These  items  oould  generally  be 
distinguished  about  15  to  20  degrees  below  the  horizon;  however, 
for  the  last  15  degrees  up  to  the  horizon,  the  bluish-white  haze 
increased  so  that  little  detail  was  visible.  This  haze  graded 
into  the  very  bright  white  zone  referred  to  before  as  the  halo 
zone.  Just  above  the  halo  zone  there  was  a  layer  of  blue,  grading 
from  the  lighter  blues  (normally  noticed  at  the  horizon)  to  the 
heavier  blues  (as  seen  at  the  zenith  position  when  viewing  from 
sea-level)  and  rapidly  into  even  darker  blues  and  space-black. 

This  whole  "blue-zone"  is  about  equal  in  width  to  the  halo-zone, 
or  about  6  to  8  degrees  in  angular  dimensions.  Looking  above 
this  angle  into  the  sky  immediately  Impressed  me  as  the  blackest 
sky  I  had  ever  seen,  yet  -  and  this  is  completely  beyond  my  own 
poor  power  to  express  -  this  black  continued  to  get  blacker  as 
I  elevated  my  gaze.  The  darkest  area  was  vertically  upward  through 
the  mirror.  Upward  also  provided  the  sharpest  color  contrast  imag¬ 
inable.  The  balloon  was  a  snow-crystal,  shimmering  white,  so 
bright  that  it  alone  was  difficult  to  look  at.  This  bright  ob¬ 
ject  was  directly  contrasted  with  the  deepest  space-black  beyond 
it,  and  this  contrast  was  so  great  it  caused  discomfort  in  the 
eyes  when  looking  back  and  forth  between  the  two.  In  fact,  after 
having  the  mirror  positioned  so  that  only  the  space-black  was 
viewed  and  then  moving  the  mirror  over  to  view  the  balloon,  the 
effect  was  the  same  as  when  coming  out  of  a  dark  movie  into  the 
noon  sunlight,  and  several  seconds  of  squinting  were  necessary 
before  the  eyes  oould  comfortably  accept  the  new  light  level* 

Shortly  after  reaching  altitude  and  performing  the  routine 
pilot's  report  and  taking  some  pictures,  Dr.  Ruff  came  on  for  an 
interview.  We  began  with  the  very  normal  frivolities  of  any  con¬ 
versation  but  shortly,  somehow  we  had  moved  into  the  area  of  deep 
subjective  feelings.  This  conversation  will  probably  be  much 
better  written  in  some  other  part  of  this  report;  also,  it  will 
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bt  availAblt  ••  a  traaaoriptioa  ladiudai  iu  tha  raport*  How» 
atari  Z  will  aaka  aa  affort  to  put  down  ay  faalin^a  at  that 
tiaa*  X  auppoaa  tha  baflnaiof  of  tha  oouvaraatloa  eaaa  whaa 
Dr*  Ruff  aakad  if  Z  waa  thiakin/;  at  tha  aoaaat  about  aaythiaf 
othar  thaa  what  Z  waa  lookiag  at*  Tha  aaawar  aaaaatially  atatad 
that  ataa  though  thara  waa  a  traaandoua  aajoyaaat  la  what  Z  waa 
doing,  Z  found  a  paralataat  faallng  of  iaaaourlty*  Zt  had  alao 
aotad  thla  faallng  la  tha  aaallar  balloon  rldaa*  Laa  Z»awia  and 
■jatlf  had  ataa  diaouaaad  thla  and  found  that  It  waa  praaant 
atan  in  tha  old  balloon  pilota,  aa  rapraaantad  by  hlaaalf*  Sa- 
aantlally  tha  faallng  waa  tha  aaoa  harat  it  waa  dua,  Z  think, 
to  tha  fact  that  normal  rafaranoaa,  normal  aupport,  ara  gona. 

In  a  balloon  thara  la  no  rlaibla  maana  of  aupport,  unlaaa  you 
look  almoat  dlraotly  up,  and  it  aaama  that  no  aaauranoa  oomaa 
from  thla  baeauaa  in  doing  ao  all  normal  rafaranoaa  -  horizon, 
ground,  at  oatara  -  ara  oomplataly  loot  with  tha  aot  of  looking 
for  tha  aupport* 

Thara  waa  anothar  faallng  that  peralatad  during  tha  tlma  that 
I  waa  at  altitude.  Thla  waa  rary  alallar  to  tha  just  daaorlbed 
feeling  of  Inaaourlty  but  to  explain  it  more  axaotly  would  be 
to  dasorlba  it  aa  a  '^reverent'*  feeling*  More  than  onoe,  aa  I 
looked  out  on  thla  atrange  aeene,  I  recalled  the  often  uaed 
worda  "conquer  apace",  and  came  to  the  conclusion  that  this  waa 
a  Tery  Irappllcable  phrase  to  apply  to  this  region  which  I  Tlewed* 

Lee  Lewie  came  on  and  I  had  a  abort  conversation  with  him* 

He  was  very  elated  over  the  smooth  launch  and  climb,  and  with 
the  worst  over  and  no  apparent  problems,  he  was  expecting  a  very 
easy,  perfect  flight.  This  struck  ms  as  just  a  little  out  of 
text*  I  had  no  forebodings  of  ill,  but  I  made  several  statements 
to  the  effect  that  the  flight  was  not  over  yet  and  could  not  be 
considered  smooth  sailing  until  completely  ended  with  the  landing 
accomplished*  I  made  a  note  of  this  point  only  because  I  bad  made 
such  depressing  statements  at  a  time  of  apparent  accomplishment* 

I  had  no  Information  nor  thought  of  "trouble  to  come"  at  this  time. 
My  previous  flight  experience  had  several  times  shown  me  that  when 
your  feet  are  off  the  ground  you  are  inherently  in  an  unsafe  po¬ 
sition  and  any  approach  other  than  one  tempered  with  this  thought 
is  not  the  proper  one. 

Sometime  after  the  dlaoussion  with  Lee  Lewis,  around  114^  to 
1200,  Z  suddenly  realised  that  X  was  hungry*  Inuaediately  with 
this  thought  came  the  consoiousnecs  of  fairly  strong  hunger  feel¬ 
ings  and  also  extreme  thirst,  I  made  note  of  the  fact  that  the 
engrossment  of  eapoule  preparation,  launch,  climb,  and  being  at 
su  -  an  altitude  had  caused  me  to  forget  completely  such  normal 
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prootdurti  «•  ••tint  tad  driaiclsg*  Z  bad  ttita  ea  7  Ootobtr 
at  2100  hours  aad  It  Mta  oow  15  hours  Istor  with  a  ooatlausd 
high  aotivity  ovor  ths  satirs  tlas*  Ths  oaly  lataks  during 
this  tias  was  a  sasll  oaa  ot  juios  soastint  ia  tbs  sarlp  aora* 
iag  prslauaoh  hours  aad  nothing  at  all  to  sat*  Z  iaasdiatsly 
took  tias  out  to  sat  I  and  ooasuasd  a  tubs  of  ohioksai  a  oaa  of 
juios  aad  two  oookisa*  Ths  juios  tastsd  sspsoiall/  rsfrsshiag 
and  ooolt  aad  Z  rsoall  now  that  Z  put  tbs  band  froa  tbs  eool 
oan  to  ap  faos  asvsral  tlass  aad  passsd  off  tbs  fast  that  Z 
waa  warai  to  bs  a  fairly  noraal  eondltion  for  auob  a  flight* 

Z  waa  not  as  ooafortabls  as  Z  would  aoraally  prsfar*  aad  if  Z 
bad  bssn  In  any  normal  situation*  Z  think  now  that  Z  night  bars 
rsgistsrtd  a  small  complaint  *  but  bars  it  simply  passsd  as  part 
of  tbs  project* 

After  drinking  the  juics*  Z  had  a  request  from  tbs  ground 
for  a  short  interview  with  ths  press*  Z  bad  answered  several 
questions  from  the  interviewer  whan  be  requested  that  we  start 
over  because  of  poor  communications  or  recording*  I  did  so*  and 
1  found  that  the  verbal  dissertation  required  of  me  left  me  fairly 
exhausted*  When  finished*  1  sat  back  and  found  that  I  needed  ths 
rest.  1  was  breathing  rather  fast  and  could  tell  that  taj  heart 
rate  waa  up*  a  similar  feeling  as  If  I  had  done  a  small  amount 
of  work.  The  fact  that  some  undue  effort  had  just  been  expended 
must  have  been  at  least  slightly  evident  over  ths  radio*  because 
Captain  Beedlng  came  back  with  "Man*  after  that  blxirb  you  must 
be  pretty  pooped*  Why  don't- you  sit  back  and  rest  a  minute". 

I  felt  this  waa  a  good  suggestion  and  would  give  me  time  to  get 
some  water*  as  I  felt  I  had  not  completed  my  "dinner"  yet* 

I  then  proceeded  to  pull  up  the  tube*  place  It  In  my  mouth 
and  p\imp  up  the  bulb.  I  pumped  for  20  to  30  seconds*  long  enough 
usually*  but  this  time*  no  water*  So  I  pumped  that  long  again  and 
again.  I  checked  the  valve  position  and  the  tube*  but  still  no 
water.  Z  thought  perhaps  it  would  take  just  a  little  more  pumping 
this  particular  time  so  1  continued  for  about  two  more  minutes* 

The  back  pressure  that  was  building  up  in  the  tank  was  now  evident 
as  the  bulb  became  noticeably  heavier  to  pump*  I  pulled  the  tube 
out  as  far  as  I  dared  and  pushed  it  its  full  extent  back  Into 
the  receptacle.  Still  no  water*  Then  I  posed  the  problem  to  the 
ground  crew;  they  were  stumped  for  any  new  Ideas,  but  I  tried 
everything  over  again  that  I  had  just  accomplished*  to  no  avail. 

The  problem  suddenly  took  on  new  proportions.  Z  knew  that  Z 
had  several  cans  of  Juice  that  would  suffice  to  carry  me  through 
the  emergency  if  no  water  could  be  obtainedi  yet  Z  also  knew 
that  this  juice  would  not  be  auffioiont  to  carry  the  flight  as 


orifinally  pl«nn«di  tfptoUlly  with  th«  r«t«  of  ptroplrotien 
•xptrioaeti  «o  fart  *0  tha  watar  had  to  baeoma  availabla*  Z 
had  dloouaaad  thia  oeatlafaney  at  Mianaapolia  in  tha  prooaaa 
of  looming  tha  MANRZOB  ayataa»  Z  thought  at  tha  tiaa  that  it 
woa  a  highly  unlikaly  poaaibilityt  howavari  Z  knaw  Z  ahould 
thiak  of  it  ia  tarna  of  tha  oonaaquanoaa  in  oaaa  tha  poaaibility 
aroaat  Tha  problam  waa  not  aniwarad  aaaily  thant  but  my  idaa  had 
baan  to  taka  tha  knifa  and  punch  a  hola  in  tha  watar  tank  Juat 
about  tha  laval  that  I  axpaotad  tho  watar  to  ba,  and  to  oatoh 
thia  watar  in  a  cup*  At  baat  thia  prooadura  would  ba  rary  dif¬ 
ficult  to  acoompliah  baoauaa  of  tha  location  of  tha  watar  con¬ 
tainer  i  but  it  waa  at  laaat  a  partiol  praaolution*  Thia  altar- 
aata  aolution  comforted  ma  aomawhat  but  waa  /'artainly  not  a 
daairabla  thing  to  hava  to  do. 

Now  I  began  to  feel  not  only  that  the  project  would  auffar 
if  thia  water  waa  not  available,  but  also  my  own  phyaical  need 
for  it.  I  auppoae  that  I  bad  sweated  heavleat  for  the  longest 
period  of  time  in  my  whole  life  already  today,  and  I  had  not  re¬ 
placed  this  lost  body  water.  I  left  the  pressure  as  already 
pumped  into  the  tank  stand  but  now  I  went  for  some  juice  cans 
and  let  the  tube  rest  against  the  capsule  wall.  Just  as  I  found 
a  can  of  juice  I  saw  the  meniscus  of  the  water  lying  far  down 
the  tube  and  quickly  replaced  the  tube  in  my  mouth  .fearing  that 
it  would  be  in  a  hurry  and  flow  out  all  over  the  capsule.  It 
was  in  no  hurry  -  in  fact,  the  rate  of  movement  appeared  to  be 
just  above  the  completely  stopped  flow  rate.  I  left  the  tube  in 
my  mouth  and  began  to  get  the  wet  and  dry  bulb  plastic  ease  out 
for  use.  During  the  time  that  I  was  trying  to  obtain  water  I 
had  been  deferring  the  other  tasks  to  be  accomplished  because 
I  felt  that  the  water  was  extremely  important.  The  van  had  be¬ 
come  very  concerned  that  I  get  wet  and  dry  bulb  readings,  I 
supposed  so  that  they  might  have  an  accurate  reading  on  the 
true  relative  and  absolute  hxuaidlty  in  the  capsule.  By  the 
time  I  had  the  thermometer  wet  bulb  saturated  and  had  hung  it 
up  to  wait  to  get  equilibrium  wet  and  dry  bulb  temperatures,  the 
water  had  finally  gotten  to  the  end  of  the  tube,  and  I  was  getting 
a  pitifully  small  amount  of  water  -  but  at  least  some  water.  It 
wasn’t  running  out,  only  slightly  dripping,  and  I  was  able  to 
swallow  a  small  mouthful  only  once  every  three  minutes  or  so. 

I  now  returned  to  the  water  problem  to  try  to  Increase  this 
flow  as  I  knew  that  it  atill  wasn't  sufficient.  This  method 
of  taking  it  also  precluded  good  communication  with  the  ground, 
as  I  could  not  stop  the  flow.  I  would  have  had  to  remove  the 
tube  from  my  mouth  to  answer  the  van's  questions.  I  did  not 
want  the  water  to  drop  on  any  electronic  equipment;  nor,  did  Z 
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want  to  wait*  It  by  lotting  it  juat  drip  away  into  tho  oapaulo* 
Tboroforo  I  had  to  ait,  tuba  in  south,  ablo  to  porfora  soat  op- 
oratlona  and  to  llaton,  but  not  vary  abla  to  tranaait*  X  da* 
oidad  that  I  ahould  auok  tba  tuba*  I  appliad  a  llttla  pull  and 
a  slightly  graatar  flow  avidanoad  itaalf,  but  only  for  an  instant* 
Than  a  vary  unusual  condition  was  obsarvad*  Alaost  simultanaously 
with  suotion,  tha  tuba's  oontants  juapad  to  lifa  and  a  sarias  of 
braaks  ooourred  in  tba  watar  ooluan*  It  appaarad  that  tha  ooluan 
was  suddanly  fillad  with  altarnata  lengths  of  watar  and  airt  tha 
ooluan  now  oontainad  aavaral  air  bubblaa*  I  ralaasad  tba  tuba, 
vary  puzzlad,  and  as  I  did  so,  tha  ooluan  iaaadlataly  juapad  back 
to  a  solid  watar  condition  and  tha  answer  oaaa  to  aa  •>  vapor  look I 
Hara  was  soaa thing  happening  before  ay  eyas  that  was  a  physical 
result  of  tha  lowered  ataospherlo  pressure  within  tha  oapsula* 

I  applied  suotion  again;  the  obedient  little  gas-bubble  soldiers 
juaped  to  attention,  serving  effectively  to  stop  the  flow;  I  re¬ 
leased  and  they  again  aagically  disappeared.  This  fascinated  ae 
for  several  seconds  before  the  realization  caae  -  this  is  no 
solution.  I  aust  get  higher  water  flow.  Since  I  had  been  able 
to  consuae  some,  I  waited  about  five  more  minutes  for  a  couple 
of  mouthfuls,  and  then  began  to  experiment  with  hose  positions 
trying  to  trace  them  to  the  container.  Finally  I  gave  up  and 
Just  started  pulling  the  tube  out.  I  stopped  after  I  thought 
I  stirely  bad  pulled  the  tube  out  so  far  that  it  would  come  out 
of  the  container.  Just  as  I  did  so,  the  flow  suddently  Jmaped 
to  a  very  high  rate  and  served  almost  to  choke  ae.  The  problem 
was  not  solved  and  I  consumed  as  much  water  as  possible  in  case 
the  situation  occurred  again. 

During  this  time,  the  van  had  requested  that  I  take  my  own 
pulse.  I  did  so.  My  pulse  was  128.  I  knew  that  this  was  high 
but  it  made  no  particular  impression.  We  were  off  schedule  be¬ 
cause  of  many  small  things,  and  I  wanted  to  return  to  emd  clear 
up  these  items.  I  proceeded  to  shoot  out  all  the  anscochrome 
movie  film  so  that  1  might  load  the  camera  for  an  Eastman  ex¬ 
periment.  I  had  been  alerted  during  the  water  problem  for  pos¬ 
sible  observance  of  high  altitude  missile  burst,  and  now  while 
loading  the  camera  also  was  trying  to  orient  myself  with  some 
known  items  on  tha  ground*  White  Sands  and  the  lava  beds  were 
behind  me,  the  San  Andreas  Just  directly  below  me,  and  all  of 
these  references  were  very  difficult  to  view  because  of  their 
position.  I  noticed  that  to  hold  the  K-lOO  camera  up  to  the 
window  tired  me  slightly. 

Captain  Seeding  asked  if  my  heater  switch  (or  as  the  switch 
was  labeled  on  the  control  panel,  "air  conditioner")  was  in  the 
center  or  off  position*  X  checked  it;  it  was  neutral*  X  looked 
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up  to  itf  if  X  oeuld  fllok  It  on  and  off  and  gat  oerrtapending 
ineraaaaa  and  daoraaaaa  in  tha  aatar*  X  did  gat  thoaa  varifplng 
tha  off  poaltien*  X  turnad  baok  and  naaohad  for  tha  air  ra« 
ganarater  hoaa  to  diraot  Ita  flow  onto  ay  faoa  and  on  awiteblng 
froa  wlndow-diraetad  flow  to  hoaa  flow*  X  got  a  hlaat  of  vary 
hot  air  froa  tha  hoaa*  On  rapl*iolng  tha  heaai  X  haoaaa  iaaadi- 
ataly  awara  that  tha  oabin  taaparatura  gauga  had  baan  raiding 
high  baoauaa  it  waa  aituatad  juat  abora  tha  hoaa  outlat  and  waa 
raiding  tha  high  taaparatura  of  tha  air*  I  oallad  baok  to  tall 
Captain  3aading  I  knaw  why  it  waa  raiding  high*  and  ha  told  aa 
ha  knaw  it  waa  raiding  tha  air  raganarator  taaparatura*  I  didn't 
ranaabar  than  that  tha  aanaor  for  tha  taaparatura  gauga  was  sitting 
on  top  of  tha  air  raganarator  box*  but  wa  wara  now  awara  of  tha 
raason  for  tha  high  taaparatura  raading*  I  got  tha  dry  bulb 
raading  at  96*  -  I  didn't  baliava  it  *  Captain  Baading  had  to 
hara  a  eoupla  of  rapaats  on  this  as  if  ha  didn't  undarstand  aa* 

Than  whan  ha  understood  96**  ha  said  simply,  "Taka  another  drink 
of  water"* 

It  becaae  obrious  to  me  that  considerable  discussion  was 
going  on.  The  delays  In  answering  ay  transalsslons  were  much 
longer  now;  different  people  answered  as  If  It  was  whoever  was 
nearest  the  microphone.  Captain  Beedlng  came  on  and  I  told  hla 
I  was  going  to  start  to  get  the  1400  position  report.  He  said 
to  sit  back  and  take  It  easy.  This  bothered  me  considerable  as 
I  knew  we  would  drag  further  behind  schedule,  but  Captain  Beedlng 
aade  a  point  of  Insisting  on  this.  The  C-47  asked  the  van  for 
ay  pulse  rate;  It  was  190.  The  van  then  asked  me  to  check  ay 
own  pulse  rate;  I  got  148.  In  tuning  the  oanl  for  better  re» 
ceptlon  I  bad  found  that  the  aetal  face  of  It  was  too  hot  to 
touch  comfortably.  Since  I  had  been  told  to  rest,  I  felt  I 
might  as  well  try  to  lean  carefully  over  against  the  parachute, 
taking  care  not  to  lean  on  the  photometer. 

Shortly  Colonel  Eessberg  came  on  and  I  was  completely  sur¬ 
prised  -  In  fact,  somewhat  amazed  -  to  hear  hla  say  that  the 
decision  was  to  have  me  descend  to  a  lower  altitude,  that  we 
Bust  cool  off.  The  fact  that  this  would  come  up  had  never  oc¬ 
curred  to  ae.  There  were  only  3-^/2  to  4  more  hours  until  sunset 
and  it  would  take  ae  almost  that  long  to  descend  to  any  altitude 
that  would  give  ae  any  aid.  Since  surely  heat  would  not  be  a 
problem  at  night,  the  least  we  could  do  v;as  to  wait  out  the  tlae 
till  dark  and  thereby  get  in  most  of  the  work.  I  made  a  request 
to  inject  these  opinions  for  their  consideration.  I  was  allowed 
to  do  so,  and  after  only  short  discussion  again,  Colonel  Hessberg 
told  ae  that  we  aunt  descend,  to  a  lower  altitude  to  cool  off. 

Lee  Lewis  took  over  and  advised  for  descent  with  his  apologies, 
yet  also  his  oonourrenoe  in  this  decision.  I  still  did  not  concur 
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but  dteidtd  that  if  Z  could  leac  only  a  clifht  aaount  of  faa 
to  provide  tb#  doaeoat  oallod  fori  and  waa  oaraful  to  oentrel 
thia  daaeant  ao  that  it  waan*t  rapid  aaoufh  to  taka  in  airi  Z 
eeuld  atill  aaaily  ratura  to  alt.ltuda  with  leaa  of  parhapa  oaa 
additional  battarp  latar  on  duriaf  tha  Bight* 

Tha  valving  began  with  a  4-1/2  ninutot  both-valvaa-opan 
ahot*  Tha  adviea  fron  tha  ground  waa  that  it  would  taka  aona 
tina  to  initiata  daaoant  aftar  tha  valving*  I  undaratood  oon- 
plataly*  intanding  to  wait  ao  long  aa  poaalbla  to  obaarva  tha 
baginning  of  tha  daaoant*  for  two  raaaona*  Fir at*  If  Z  waa  going 
to  daaoand  I  wantad  vary  auoh  to  do  it  proparly  and  alwaya  undar 
ooaplata  control*  I  waa  oonvinoad  diffieultiaa  with  balloon  op¬ 
eration  ara  uaually  the  raault  of  over  control*  Second *  I  knew 
that  thaaa  naoaaaary  delays  ware  delays  that  allowed  ae  to  stay 
at  altitude  a  little  longer  and  would  also  result  in  a  higher 
altitude  on  teralnation  of  this  descent*  allowing  an  easier  re¬ 
turn  to  aaxiatia  pressure  height  during  the  night  or  the  next  day* 

I  was  not  considering  a  eoaplete  descent  at  all* 

The  tiae  was  now  about  1330  and  ay  rectal  temperature  was 
approximately  102.8*,  with  a  heart  rate  of  143  to  148*  These 
items  did  not  impress  me  as  being  impossible,  as  my  pulse  rate 
had  been  recorded  this  high  previously.  I  was  in  such  a  state 
that  activity  tired  ae  greatly;  I  decided  to  conserve  ay  energy* 
keep  up  my  water  level  and  perform  the  descent  as  accxirately  as 
possible.  This  would  tend  to  aake  ay  return  to  a  high  altitude 
more  possible.  From  this  tiae  \mtil  about  1410  I  spent  alter¬ 
nately  valving  and  waiting  to  see  what  effect  the  valving  would 
have.  By  then  a  very  slow  descent  could  be  detected.  I  remember 
looking  at  the  clock  at  I4l0*  then  leaning  over  to  rest  against 
the  parachute,  disturbing  my  rest  only  to  valve  or  road  the  al¬ 
timeter  as  directed.  I  made  a  mental  note  to  read  the  clock  again 
in  about  an  hour.  I  looked  again  when  I  thought  one  hour  had 
passed,  and  the  time  was  1428  -  slightly  less  than  twenty  minutes 
had  gone  by.  The  effect  of  this  slowing  of  tiae  was  very  marked 
on  me.  The  condition  I  was  in  was  becoming  more  difficult  to 
bear*  enough  so  that  Z  imagined  much  more  time  passing  than  usual. 
The  time  began  literally  to  drag  by,  and  the  clocks  slowing  be¬ 
came  as  much  an  enemy  as  the  real  conditions  that  were  causing 
my  problem.  I  now  concurred  with  the  decision  to  cool  off;  how¬ 
ever*  the  descent  still  did  not  seem  the  solution.  A  statement 
made  by  ae  at  the  tiae  to  Lee  Lewis  indicated  ay  conception  of 
the  situation,  "I'm  glad  Z  don't  have  to  aake  a  night  landing"* 

Z  continued  to  look  out  and  be  completely  amazed  by  what  Z 
saw*  Once,  on  looking  up  to  read  the  altimeter ,  Z  caught  sight 
of  a  striking  sight.  The  red  inflation  tube  was  hanging  down 
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fre«  abovtt  ■••■iagly  out  of  nowboro*  aad  waa  brilliantly  lit 

by  tho  BUB  and  oontraatod  with  tho  blaek  aky  baokground*  A  ^ 

littlo  lator  Z  eaufht  aifht  of  tho  aoon*  Zt  waa  otandinf  about 

10  dogrooo  abort  tho  halo  lont  on  tho  horiion  and  coaparod  in 

aurfaot  brifbtataa  about  tqual  with  that  brightntaa  witnotood 

in  tho  halo  lonot 

Lator  during  tho  doooontt  botwoon  80|000  and  70«000  foot| 
tho  oun  bad  doooondod  to  an  anglo  low  onough  to  bo  oooa  through 
a  portholot  To  bo  ablo  to  vlow  tho  autti  Z  had  inoludod  a  dark 
tolar  filtor  in  ay  own  oquipaont*  Eowovor,  this  tolar  f 11 tor 
waa  ttowod  along  with  a  polarising  filtart  in  tha  bottoa  of  tba 
food  oontalnari  and  Z  fait  I  waa  not  abla  to  gat  to  it*  I  wantad 
rary  auoh  to  obaarva  tha  aun  at  thia  altituda  and  to  aaa  if  any 
of  tha  oorona  oould  ba  obaarrad  with  tha  nakad  aya»  I  raraaobarad 
that  I  had  aakad  ona  of  tha  photographara  for  a  plaoa  of  un- 
axpoaed  ahaat  film  and  had  put  thia  film  in  tha  film  oontalnar* 
which  waa  eaaily  aocaaalbla.  Thia  film  waa  to  aarva  aa  a  rough 
aun  filtor,  one  that  I  could  vary  by  uaing  different  layara  of 
it.  Through  ona  layer  tha  aolar  dlac  waa  reduced  in  Intanaity 
but  not  enough  for  comfortable  viewing.  Through  two  layara  com¬ 
fortable  viewing  waa  obtained.  Tha  aky  remained  vary  black  up  « 

to  the  aharp  edge  of  the  disc  and  no  filamentary  atructure  was 
ever  seen. 

t 

The  radio  reception  had  slowly  grown  worse.  The  C-47  was 
the  weakest  receivable  transmitter  on  the  air,  and  some  trana- 
mlttera  were  so  much  more  powerful  as  to  make  it  extremely  un¬ 
comfortable  when  they  cut  in.  In  fact,  once  when  I  had  the  volume 
up  to  a  level  so  that  reception  from  the  C-47  was  just  audible, 

an  airliner  came  on  calling  Phoenix  Sky  Harbor  tower  with  a  volume  . 

eo  intense  as  to  leave  my  head  ringing  for  several  minutes.  The 

receiver  also  began  to  drift  as  it  heated  and  had  to  be  frequently 

retuned.  The  face  of  it  was  so  hot  that  a  weted  finger  placed 

against  It  for  a  few  seconds,  sizzled.  Because  of  the  frequent 

non-project  use  of  122.8  we  had  now  switched  to  121.5* 

Heated  debate  in  the  van  was  obvious  to  me  even  though  there 
was  an  evident  effort  to  spare  me  the  mental  strain  of  being  in¬ 
cluded  in  it.  The  frequent  pauses  in  answering  my  queries,  the 
carry-over  of  voice  inflection  and  volume  into  the  replies  Z  re¬ 
ceived,  the  more  frequent  changes  in  people  relaying,  were  very 
good  indications,  I  thought*  The  time  was  15^5,  altitude  91|000, 
body  temperature  now  up  to  104,2*,  the  heart  rate  170.  The  effect 
of  these  facts  on  the  decisions  from  the  van  as  to  termination 
began  to  bother  me.  Z  then  injected  my  opinion  that  termination 
and  parachute  landing  in  the  terrain  we  were  now  over  was  extremely 
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dianitrouf  and  ahould  ba  avoidtd  if  at  all  peaaibla*  Cutting 
down  would  bo  of  value  to  aavo  ay  lift  only  if  wo  wore  over 
open  torrain* 

Tho  pulaatlono  of  my  hoart*  whioh  had  boon  folt  ainoo  about 
1430|  woro  now  pounding  against  tho  roof  of  my  hoad,  and  ovon  tho 
ioall  effort  to  roaoh  up  and  to  turn  thr  potontiomo.ter  to  tho 
eontor  position  eausod  a  narked  inoroaso  in  this  pulsation  and 
tired  no  notiooably*  Now  I  was  too  weak  and  tired  to  oare  if  I 
lay  against  the  spot  photons ter  or  not*  and  spent  nost  of  ay  tine 
lying  forward  and  thinking  to  oaob  part  of  ny  oody*  relax  and  ooa» 
serve,  a  triok  I  frequently  use  to  relax  and  sleep  at  night.  This 
procedure  seeaed  to  help.  I  beoaae  oonoerned  lost  this  weakness 
become  more  evident  on  the  ground,  and  each  time  I  answered  the 
ground  queries  I  put  everything  I  had  into  my  voice  to  keep  it 
apparently  sharp  and  ready.  My  voice  became  a  very  great  aid 
to  me  now.  about  the  only  one  I  had.  I  began  to  become  detached 
from  myself,  It  seemed.  My  brain  functioned  as  well  as  ever  as 
far  as  I  could  tell  then  or  can  estimate  now  by  listening  to 
flight  tapes.  I  was  mentally  able  even  to  question  the  physical 
cause  of  my  predicament ,  and  I  gave  the  ground  this  dissertation. 

It  was  as  If  I  were  two  people;  one  alive  and  alert,  the  other 
dying  and  unable  to  respond  to  the  simplest  tasks.  The  lack  of 
response  of  this  physical  self  to  my  mental  self  added  consider¬ 
able  frustration. 

I  had  long  considered  that  I  would  like  to  observe  my  face 
in  the  mirror,  but  the  mirror  was  stowed  In  the  food  case  and 
I  didn’t  thinl:  I  could  expend  the  energy  to  retrieve  it.  I  re¬ 
membered  the  polished  mirror  of  the  Hasselblad,  and  did  expend 
enough  energy  to  use  It.  I  had  expected  exactly  what  I  saw,  a 
very  flushed  faced,  sweating  profusely,  with  an  extremely  ’’beat" 
appearance. 

Around  74,000  feet  Captain  Beeding  asked  me  to  put  on  my 
shoulder  harness  tmd  lap  belt.  Hy  rectal  temperature  was  now 
up  to  103.6.  I  accomplished  this  and  found  isunedlately  that  the 
harness  pulled  the  2-clo  suit  up  tight  around  my  back  and  sides 
of  my  legs,  making  me  feel  much  hotter.  I  requested  to  take  off 
the  harness.  Colonel  Hessberg  refused  this  request  in  an  ex¬ 
ceptionally  nice  manner,  and  I  again  got  the  impression  that  the 
chance  of  my  passing  out  and  being  ground-terminated  was  very  high. 
Again  I  made  comment  as  to  the  dangerousness  of  such  a  move  over 
the  mountains.  I  definitely  did  not  want  to  Impact,  even  second¬ 
arily,  in  a  negative  direction. 

I  turned  the  conatont  flow  on  in  the  hope  that  the  O2  evap¬ 
oration  rate  from  tho  converter  would  increase  and  absorb  some 
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htal  froi  tbt  oapiul*  ataotpharat  Ihortly  tharaaftar  Z  aakad 
tha  creund  tor  eoaflraatlon  of  tha  ehanea  of  thla*  Thay  ftfraad 
and  adviaad  aa  to  turn  it  oni  Z  laft  tha  ooaatant  flow  on  for  * 

tha  raat  of  tha  flight*  Shortly  aftar  thla  Z  raoalvad  laatruotloaa 
froa  Oaptala  Daadlng  to  parfora  an  unuaual  oparatlon  «  to  kaap  tha 
faoa  plata  handy •  but  off|  and  to  awltoh  froa  eapaula  to  ault  on 
tha  aalaetor  awltoh*  Z  undaratood  tha  phyaloal  natura  of  tha 
attaapti  tha  eapaula  atmoaphara  would  expand  by  balng  ralaaaad 
through  tha  rirawtl  rant*  Expansion  Impliaa  adlabatlo  ooollngt 
howararf  this  offset  would  ba  partially  nullifiad  by  tha  faot 
that  tha  eoolad  gas  taoapad  and  was  not  arailabla  to  absorb  hast 
from  tha  eapsula*  Z  par formed  this  operation  and  as  soon  as  Z 
morad  tha  awltoh  from  eapaula  to  suit|  a  rary  aotira  white  oloud 
appeared  outside  tha  No.  2  porthole  -  just  where  tha  Flrawal  rant 
was  situated.  Tha  oabin  altitude  began  a  rapid  ollmb  and  I  im¬ 
mediately  closed  the  switch  back  to  capsule*  I  felt  the  Flrewel 
ralre  cover  and  it  was  still  as  warm  as  the  rest  of  the  capsule 
walls • 

I  had  not  urinated  the  whole  flight  and  now  realized  that 
I  had  a  quite  natural  push  to  do  so.  I  knev;  what  an  effort  was 

required  for  this  process  from  the  Wright  Field  experiences,  « 

but  the  need  was  great,  and  in  the  back  of  my  mind  was  the  idea 
that  somewhere  in  my  association  with  the  medical  groups  I  had 

heard  that  it  was  a  suspected  but  unproved  fact  that  a  full  bladder  \ 

may  burst  and  cause  death  in  impact  type  accidents.  Knowing  the 
good  chance  of  a  high  impact,  I  decided  that  it  would  be  necessary 
to  follow  natural  impulses  as  well  as  the  Impact  considerations* 

I  set  about  to  perform  this  task.  This  job  in  itself  nearly  com¬ 
pletely  exhausted  me;  where  before  I  was  trying  to  conserve,  now 
I  was  trying  to  recover.  During  the  time  I  was  urinating,  the 
ground  crew  continued  its  suggestions  for  proper  preparation  ob¬ 
viously  in  case  of  ray  passing  out  and  being  terminated  for  para¬ 
chute  impact.  The  request  now  was  for  me  to  stow  the  spot  photom¬ 
eter. 

Just  after  finishing  urinating,  I  lost  contact  with  the  C-47 
and  could  neither  transmit  to  them  nor  receive  them.  Finally 
an  answer  to  my  calls  came  from  NCA  40*  This  turned  out  to  be 
Lt  Roger  Winquist  of  the  Holloman  Balloon  Branch,  who  was  in  the 
recovery  control  point  at  Holloman.  Knowing  that  I  might  lose 
complete  communications  if  the  radio  deterioration  continued,  I 
gave  Lt  Winquist  my  personal  plan  in  order  that  he,  at  least- 
would  be  able  to  tell  the  project  control  officers  my  plan  in  oast 
of  radio  failure.  This  was  the  first  time  that  I  considered  a 
complete  descent.  Even  now  I  considered  it  only  because  of  pos¬ 
sible  radio  failure  along  with  tho  other  problems  at  hand*  Zf 
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Itft  to  0y  own  dtoiiionoi  X  would)  ot  tht  tlmo,  hivt  lovtlod 
At  AOfflff  oApsul*  ooolinu  AltitudO)  roAtod)  OAton  food)  and  drunk 
WAttf)  until  Aft«r  Aunoott  th«n  gono  bAok  to  Altitudo*  X  knoW) 
howtvwr)  th*  control  ptopl*  in  tht  0-47  wor*  btooning  aoro  And 
li.oru  oonoerned  obout  ay  condition  And  might  oven  rAquoAt  A  full 
descent  uvsn  if  ths  copcul*  wsr*  now  to  oool  to  normal*  Lt  Win- 
quist  repented  the  plan  for  personal  dsootnt  after  much  effort 
on  my  part  to  transmit  thic  to  him)  and  I  returned  to  the  task 
of  restoring  the  urine  bottle  to  its  proper  place* 

The  0-47  eommunications  returned  before  X  was  able  to  stow 
the  bottle,  and  the  voice  from  that  end  was  now  almost  militarily 
insistent  that  I  stow  the  spot  photometer.  I  was  now  becoming 
extremely  exhausted  and  wanted  to  defer  this  task,  but  when  I 
was  unable  to  return  the  urine  bottle  to  its  place,  I  gave  up, 
dropped  it  ot.  the  floor  and  went  at  the  photometer*  I  was  com¬ 
pletely  exhausted  and  only  with  a  great  effort  was  I  able  to  sit 
up.  If  I  had  not  practiced  the  removal  of  this  instrument,  I 
probably  could  not  have  gotten  it  loose,  but  I  crossed  hands  and 
pushed  hard  against  the  pin  holding  it.  It  came  loose  immediately, 
and  simultaneously  I  felt  a  terrific  desire  not  to  drop  this  in¬ 
strument.  However,  I  was  too  weak  to  hold  it  and  it  crashed  to 
the  bottom.  I  had  remembered  that  the  bag  I  had  been  insistent 
on  having  was  put  in  specifically  to  hold  the  photometer  on  the 
floor  and  away  from  the  foot  switch  so  that  normal  communications 
could  be  kept.  Now  the  photometer  was  lying  precisely  where  it 
shouldn't  -  making  the  foot  switch  inaccessible. 

Captain  Heeding  now  was  asking  about  the  photometer,  "Has 
it  been  stowed"?  I  tried  in  vain  to  answer  him;  then  I  tried  to 
pick  up  the  photometer,  but  felt  that  I  would  not  be  able  to  hold 
it,  and  there  was  no  place  to  put  it.  The  effort  was  more  than 
remained  in  me.  I  could  not  lift  this  seven  pounds  of  instrument. 

I  tried  to  flip  it  over,  away  from  the  foot  switch,  but  there  was 
not  enough  room  in  the  bottom  of  the  capsule  for  my  feet  and  legs, 
the  urine  bottle,  tape  recorder,  and  felt  boots.  I  then  found 
that  I  could  get  a  transmitter  cl.ck  by  rocking  the  photometer 
over  toward  the  right  with  uy  foot;  I  could  operate  the  trans¬ 
mitter  switch  with  the  photometer  itself!  If  I  had  had  enough 
enex'gy  I  would  have  screamed  out  an  answer  to  the  C-47,  but  this 
was  not  possible*  Now  I  was  Just  barely  able  to  muster  an  answer, 
much  less  to  make  the  voice  defense  that  I  had  kept  up  so  ’’ong* 

I  answered  Colonel  Hessberg.  He  didn't  receive  me*  I  answered 
him  again  and  again*  He  ended  up  giving  me  another  long  count* 

Now  I  realized  that  something  had  to  change*  The  bright 
porthole  area  was  not  very  different  from  the  rest  of  my  field 
of  vision,  It  was  all  bright;  there  was  only  a  little  greener 
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oast  1b  tho  shadow  sross  insido  tho  ospsulo  sway  fros  tho 
pertholfs*  Z  was  unablo  to  alt  up*  oxoopt  with  oxtroaa  afforti 
and  than  only  for  a  faw  saooQda»  but  fallinf  forward  provldad 
BO  rallaf  bow*  Tha  floor  was  aluttarad  and  thara  was  bo  plaoa 
for  ay  faat*  Tha  alavatloa  of  ay  faati  baoauaa  of  tha  itaas 
OB  tha  floort  oausad  atralB  1b  ay  lafs  whaa  laanlng  forward* 

Zt  was  bo  longar  posaibla  to  gat  any  rallaf  and  raat  by  oloslng 
ay  ayaa,  for  whan  Z  did,  vary  unoomxortabla  bright  graan  flaahlng 
araaa  f Iliad  ay  vlalon,  as  If  Z  had  only  bright  lights  to  vlaw. 
Thasa  flashas  wara  lass  disturbing  If  ay  ayas  wara  opan»  Z  da- 
eldad  to  ralax  and  llstan  to  ground  Instructions,  just  so  that 
Z  Bight  ba  Bora  inforasd.  This  also  provad  to  ba  laposslbla. 
Evary  call  froa  tha  ground  Invokad  an  Involuntary  effort  to 
reply;  tha  Inability  to  reply  frustrated  ae  and  Z  finally  re¬ 
alized  that  continued  effort  siaular  to  the  last  20  alnutes 
would  surely  causa  aa  to  pass  out  or  die*  Therefore  I  pulled 
out  ay  coaaunlcations  plug*  The  silence  was  absolutely  startling 
but  unbelievably  welcome.  I  could  now  concentrate  on  repairing 
some  physical  ability  to  operate.  The  silence  and  complete  in¬ 
activity  seemed  the  means  by  which  I  might  be  able  to  do  this. 

Hy  heart  rate  was  about  180,  breathing  was  fairly  heavy 
and  I  knew  that  much  more  activity  would  cause  me  at  least  to 
faint;  more  than  ever  I  felt  the  separation  of  mind  and  body, 
and  it  was  almost  an  eerie  feeling  to  let  my  mind  wander  off 
to  some  cool  spot  and  to  sit  there  and  watch  the  body  slowly 
and  helplessly  going  into  thermal  oblivion.  I  lay  as  comfort¬ 
ably  as  possible  against  the  x>arachute  and  was  completely  limp 
and  exhausted  for  at  least  30  to  40  minutes.  Then  I  made  the 
small  effort  of  lowering  the  drinking  tube  down  to  my  mouth  and 
pumping  the  bulb  up;  I  lay  there  now  very  slowly  taking  on  water 
and  continued  to  absorb  it  long  past  the  point  of  being  full  of 
it,  because  I  knew  that  my  internal  water  supply  was  very  much 
depleted.  I  stopped  only  when  I  felt  that  I  would  vomit  with 
any  more  intake. 

The  communication  failure  occurred  at  1710  hours  at  about 
39,000  feet  and  with  a  rate  of  descent  of  400  fpm,  and  now  it 
was  1750  hours.  I  had  recovered  froa  the  very  uncomfortable 
bright  flashes  and  the  feeling  of  going  out  from  exhaustion* 

My  mind  had  turned  over  and  over  the  various  possibilities  and 
consequences  of  ay  position,  my  condition,  and  any  errors  that 
I  might  make.  Several  new  aspects  of  the  problem  presented 
themselves,  and  by  the  time  I  began  to  feel  as  if  I  would  not 
go  out,  I  had  a  concrete  set  of  plans  for  what  I  felt  were  ay 
only  choices. 

rirst,  I  now  knew  that  X  would  have  to  perform  the  ground 
termination  at  the  end  of  this  descent.  This  meant  a  night 


I«a4inci  tad  tiaet  X  waa  not  auro  of  ay  pealtioni  haadlaf  or 
■patdi  poaaibly  a  nl(sht  landing  in  tha  nountaia*  To  thla  X 
had  what  waa  to  aa  a  ualqua  aolutlon*  Z  kaaw  that  Z  auat  land 
with  a  ooatrollad  rata  of  apaad  and  r amain  upright »  no  nattar 
what  typa  of  tarrain  I  landad  on*  A  aaoondary  nagativa  iapaoti 
aa  might  ooour  if  tha  oapaula  topplad  from  tha  aida  of  a  eliff 
into  a  ravinoi  oould  provida  tha  moat  dangarous  aituation*  Thia 
oondition  had  baan  tha  worat  praflight  anarganoy  that  I  oould 
.  ;urat  it  waa  ao  bad  that  I  had  raaolvad  to  laval  off  at 
10 1 000  faat  ovar  tha  tarrain  if  Z  found  myaalf  landing 
xn  aountainoua  country*  I  would  than  hold  altituda  until  I 
driftad  ovar  a  aora  daalrabla  apot  to  land*  X  had  daoidad  to 
follow  thla  prooadura  avan  if  it  maant  total  ballast  drop  to 
laval  off,  taking  a  ohanoa  than  that  I  oould  aatisfaotorily 
valva  ny  way  into  mora  suitabla  tarrain.  I  had  never  considered 
landing  in  any  mountains  under  any  conditions  but  now  I  was 
faced  with  this  possibility.  With  this  consideration  I  decided 
to  make  a  very  normal  and  very  cautious  approach  to  land  at  200 
to  300  fpm  as  a  desired  rate  of  descent,  but  that  I  would  not 
ballast  to  obtain  this  rate  unless  I  was  above  400  fpm.  This 
was  aa  prebriefed*  However,  I  planned  to  determine  in  the  few 
seconds  of  Initial  ground  contact  whether  or  not  to  release  the 
balloon  normally  or  to  retain  it.  If  I  hit  normally,  remaining 
upright  or  falling  over  and  remaining  that  way  for  a  few  fractions 
of  a  second,  I  would  consider  this  a  solid  normad  contact  and 
squib  the  balloon.  If  I  hit  on  a  slope  or  on  the  side  of  a  very 
steep  wall,  I  hoped  that  I  would  he  able  to  feel  the  sliding  or 
rolling  effect  received  and  be  able  to  distinguish  this  contact 
from  the  desired  solid  impact.  In  this  case  I  would  retain  the 
balloon.  If  I  retained  the  balloon  its  lifting  presence  would 
stabilize  the  directions  of  possible  secondary  impacts  so  that 
the  chance  of  negative  application  of  these  impacts  would  be 
greatly  reduced.  I  hoped  then  to  impact,  slide,  retain  the  bal¬ 
loon  and  even  to  bounce  the  two  or  three  thousand  feet  expected, 
and  then,  knowing  the  altitude  of  first  Impact,  to  open  both 
valves  3^  to  400  feet  above  the  altitude  on  the  way  in  the 
second  time.  This  landing  would  be  a  series  of  shorter  and 
shorter  bounces,  working  the  capsule  slowly  down  the  slope,  to 
terminate  when  the  bottom,  or  solid  impact,  was  reached. 

I  considered  the  possibility  of  a  mountain  peak  or  cliff 
edge  ripping  the  bag  and  rapidly  but  not  immediately  drop  me* 

I  thought  that  there  was  no  choice  other  than  to  accept  this 
possibility*  If  I  impacted  and  could  not  decide  positively 
that  I  was  on  solid  flat  ground  or  on  sloping  steep  ground,  I 
decided  that  I  would  do  at  least  one  high  bounce  that  would 
give  me  a  few  more  seconds  and  another  impact  to  decide*  The 
second  impact  would  probably  not  be  too  bad  and  I  could  terminate 
on  it* 
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Xf  the  ground  eentrol  toralnAtod  mOi  X  doeidtd  to  blew 
tho  eopeulo  ap«rt  at  22*000  foot  end  olewly  and  eolaly  otop 
out  «t  19*000  to  20*000  foot  aftor  pulling  iho  rod  applo*  Tbo 
preooduro  wao  ao  probrlofod  and  tboroforo  tho  ground  erow 
would  know  oxaotly  what  to  oxpoot* 

Thoflo  oonoidoratlona  Inoludod  all  poosibllitlos  for  tora- 
Inatlon  that  I  eould  laagino*  I  alao  roallaod  that  tho  only 
Indioation  of  poraonal  eondltlon*  now  that  ooaaunloatlono  woro 
out*  wao  tho  balloon  porforaanoo*  I  rosolrod  to  aeeoaplloh 
thin  so  that  tho  ooaaand  group  would  haTO  no  oauso  to  bolloro 
that  I  was  in  any  othor  condition  than  tho  condition  I  was  in 
on  our  last  contact* 

I  continued  to  make  only  tho  ainiaua  effort  necessary  to 
make  the  descent  and  landing*  1  reset  the  potentiometer  to 
sero  deflection  and  decided  not  to  touch  it  again  until  landing 
so  as  to  remoYO  this  small  effort  from  the  list  of  energy  con¬ 
suming  necessities*  The  temperature  reading  as  it  was  last 
set  was  108*7*F<  The  potentiometer  needle  had  deflected  more 
by  impact  time  but  I  did  not  read  it*  The  only  energy  consuming 
tasks  that  I  allowed  myself  were  to  read  the  altimeter  and  verti¬ 
cal  speed,  and  valve  and  ballast  as  necessary  for  balloon  control* 
I  had  gained  enough  strength  and  lost  the  vision  difficulties 
by  now  even  though  my  body  temperature  was  still  rising  and  the 
capsule  was  still  as  hot.  However,  it  was  not  getting  hotter* 

I  allowed  myself  to  perform  the  last  termination  rites  by  stow¬ 
ing  every  other  loose  item,  Including  the  Hasselblad,  into  the 
bottom  of  the  capsule.  It  really  hurt  to  put  the  Hasselblad 
away,  and  I  shot  the  remaining  film  quickly  as  the  sun  was  near 
setting.  The  altitude  and  time  was  respectively  98,000  feet  and 
17^  hours. 

The  vertical  speed  was  now  a  very  steady  1000  fpa,  having 
stabilized  at  this  new  rate  from  the  400  fpm  I  carried  in  the 
stratosphere.  This  rate  was  by  far  higher  than  I  intended  to 
impact  with,  and  as  the  sun  was  now  setting,  I  knew  that  the 
vertical  speed  would  soon  increase.  I  wanted  to  place  all  my 
current  thoughts  on  record  so  I  unhooked  the  dictet  microphone 
from  its  capsule  hanger  and  set  it  in  my  lap  within  easy  reach* 

X  recited  all  my  considerations  and  thoughts  and  all  activity 
within  the  capsule  for  the  record*  I  started  to  retrieve  the 
dictet  itself  from  the  bottom  of  the  capsule  and  to  install  a 
fresh  tape  for  the  descent  and  to  check  its  operations,  but 
energy  and  activity  considerations  stopped  me  from  this  and  I 
forced  myself  to  aoospt  ths  fact  that  it  was  opersting* 
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9h*  ttat  btotaa  vary  unaoafortabla  with  ay  faat  alavatad 
froa  tha  floor  laval*  Tba  aaay  itaaa  abowad  oa  bha  floor  oauaad 
bhla  lifbiaf  of  bha  lowar  parb  of  ay  bhifha  froa  a  larga  araa 
of  bha  wabblBf  of  bha  aaab*  Thia  iaeraaaad  bha  albbiaf  praa- 
aura  oa  ay  bubbooka  aad  aada  albbiaf  la  bhla  oaa  apob  tary  ua- 
eoaforbablai  araa  bhoufh  Z  only  had  oaa  or  bwo  houra  bhab  way* 

Juab  aa  bha  aua  aab  Z  llfbad  bha  guard  oa  bha  ballaab 
lalbiabor  and  aalaobad  12-volb  babbary  No*  1  on  bha  aalaobor 
awiboh*  Z  had  daoidad  bo  waib  uabll  bha  varbleal  apaad  bagaa 
to  ineraaat,  avan  bha  allghbaab  aoounbi  and  than  bo  ballaab  bhla 
battary*  Thia  happanad  juab  bafora  bha  aua  waa  fully  aab  and 
tha  vartloal  apaad  waa  1000  fpa  whan  tha  flrab  babbary  waa  blowa 
off*  1  notad  tha  tiaa,  albituda,  rartloal  apaad*  and  which 
battary  waa  baiag  blown  on  tha  diotab*  and  alao  tha  bina  again 
whan  tha  vartioal  apaad  bagan  to  drop  and  at  what  valua  it  ra- 
atabilisad*  Whan  I  blaw  tba  firat  battary*  it  want  with  a  loud 
"apang”*  a  light  rad  flaah  and  oonaidarabla  oaoillation  of  tha 
oapaula.  Within  four  or  fire  ainutaa  tha  rertical  apaad  droppad 
to  900  fpa  or  a  little  lasa*  I  thought  that  thia  amall  raaponaa 
was  due  to  tha  continued  natural  intent  of  tha  balloon  to  daaoand. 
faater  with  loss  of  aore  auper  heat*  I  decided  that  900  fpa  waa 
slightly  fast  and  that  I  might  start  early  to  approach  the  aora 
normal  impact  speeds;  I  selected  24-volt  battery  No*  1  and 
”spanged"  it  off  as  before*  holding  the  dictat  against  tha  metal 
wall  of  the  capsule  to  record  this  event*  The  rad  flashes  and 
capsule  shaking  were  evidence  enough  for  me  that  thia  ballast 
was  away*  I  became  somewhat  concerned  about  the  tracking  crew 
below  me  in  aircraft  and  choppers  but  dismissed  this  with  tha 
thought  '*!  have  ay  problems,  they  have  their  problems". 

I  really  felt  proud  that  I  had  been  able  to  out-guess  tha 
balloon*  for  now  the  vertical  speed  remained  precisely  900  fpm; 

I  thought  this  indicated  exact  compensation  of  loss  of  super 
heat  with  ballast*  After  allowing  the  balloon  to  descend  a 
couple  of  thousand  feet  to  be  sure  tha  it  had  reached  a  state 
of  equilibrium,  I  started  to  ballast  to  reduce  the  vertical 
spaed  to  the  desired  landing  value*  I  selected  24-volt  bat¬ 
tary  No*  3  (No*  2  was  not  salectad  hare  because  it  was  a  double 
ballast  load  of  about  100  pounds)  aad  on  initiating  it  I  got 
only  a  muffled  sound;  no  oscillation  was  imparted  to  tha  capsule* 
Z  decided  to  descend  another  1300  faat  to  be  positive*  I  would 
make  all  decisions  while  lying  forward  against  tha  parachute 
and  was  axtramaly  slow  and  deliberate  with  all  movoaents*  Ihran 
whan  performing  tha  necessary  tasks  Z  would  lie  against  tba 
right  side  of  tha  capsule  and  try  to  rest*  After  descending 
another  1300  feet  the  vertical  velocity  was  still  tha  same*  and 
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X  ohoit  12*volt  bitttry  No*  2|  it  appnrontly  wont  with  norntl 
indieationo*  Tho  vortiool  rat#  did  not  ohangt*  Aftor  aaothor 
2000  foot  or  ao  X  aolootod  24-volt  battory  No*  4  and  upon  init¬ 
iating  it  X  got  abaoltttoly  ao  roaponaoi  and  ahortly  thoroaftor 
got  tho  Bumo  with  24-volt  No*  Than  X  lay  forward  for  awhilo 
trying  to  aoo  if  X  oould  find  an  aaawor  to  tho  preblom  of  why 
thoao  itofflo  had  aalfunotionod*  No  anawor  oaao  and  I  could  not 
think  of  any  aoana  to  traeo  tho  ballaot  circuits  for  possible 
trouble  chock*  I  oonsidorod  that  tho  soloctor  and/or  Initiator 
switch  wore  not  asking  contact,  yet  soao  battorlos  had  gone, 
indicating  good  contact*  Since  I  know  also  that  I  could  not 
afford  tho  effort  to  aako  any  sort  of  investigation  involving 
any  prolonged  activity,  I  dismissed  tho  possibility  of  a  trouble 
chock*  I  dooidad  to  try  to  find  at  least  one  battery  that  would 
go  out  of  tho  remaining  ones  so  that  I  might  fulfill  my  intentions 
toward  reducing  the  vortical  speed.  I  then  switched  over  to  in¬ 
ternal  emergency  battery  cn  both  12>and  24-volt  systems  and 
turned  on  tho  rotating  beacon,  as  1  was  now  coming  down  below 
30,000  feet.  Tho  soloctor  switch  positions  to  blow  all  remain¬ 
ing  batteries  were  alternately  chosen  and  initiated,  but  no  re¬ 
sponse  was  obtained*  I  thought  that  I  heard  one  small  unusual 
sound  on  Initiating  24-volt  position  No.  9  or  No.  10  but  nothing 
definite.  I  concluded  that  I  had  no  other  ballast  available  ex¬ 
cept  possibly  the  double  weight  ballast  No.  2  on  24-volt  battery* 

I  then  took  a  long  rest,  some  of  which  was  done  lying  against 
the  right  side  and  looking  out  the  No.  2  porthole.  The  mountains 
to  the  west  were  still  sharply  silhouetted  against  the  background 
glow  of  the  western  sky.  These  loomed  up  so  large  that  I  decided 
to  be  prepared  for  the  worst;  I  would  land  in  these  mountains. 
However,  I  could  not  tell  if  I  was  drifting  toward  or  away  from 
them  now,  as  I  had  been  able  to  tell  when  it  was  lighter*  I  could 
now  see  several  towns,  apparently  to  the  east*  I  could  never  de¬ 
cide  if  these  were  Alamogordo,  Carrizozo  or  Artesia.  The  more 
southerly  town  had  a  very  beckoning  beacon  and  I  remarked  to  the 
dlctet  how  I  would  prefer  to  land  near  this  beacon;  however,  I 
was  more  concerned  that  if  I  came  this  close  I  could  easily  come 
down  in  the  town  itself,  and  I  definitely  wanted  to  avoid  this. 

In  watching  the  light  patches  that  were  towns  in  tho  distance,  I 
found  that  I  had  started  using  them  to  help  Judge  my  altitude* 

I  also  established  the  idea  thot  if  I  should  descend  below  a  moun¬ 
tain  peak,  the  cutoff  of  these  lights  might  indicate  this  and  pre¬ 
pare  me  for  impact*  Z  had  no  ability  to  Judge  height  or  set  the 
impact  coming  otherwise. 

At  24,000  feet  Z  got  the  only  instant  of  real  confusion  or 
panic  on  the  flight.  I  had  established  the  use  of  the  lights  to 
tell  me  if  X  descended  below  a  mountain  peak;  however,  I  had 
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d$cid»d  tbi  MMxiaua  htifht  that  this  eould  ooeur  would  bt 
12(000  foot  or  lowtr*  tho  Mxioua  hoifht  of  tho  aou&tolnt  1& 
tho  arto*  Xowavtri  tha  lights  suddtaly  vanlthod  bofort  ay 
ayos  at  24^000  fast  of  altltuda^  and  for  an  instant  tha  praaant 
plans  wars  ooaplataly  disruptad*  Xt  took  na  a  faw  saoonds  to 
diaoard  tha  faot  that  no  aountain  could  hava  intarvanadi  as- 
paeially  for  two  such  widal/  saparatad  towns*  X  eonoludad  it 
■ust  ba  a  oloud  layar,  y§t  X  bad  not  scan  ona  on  tha  flight  and 
oould  not  saa  ona  now*  Shortly  X  eaaa  out  of  this  condition 
and  apparently  bad  gone  through  a  rary  heavy  haze  layer* 

from  24,000  feat  down  to  15(000  feat  1  want  over  again  and 
again  all  landing  possibilities*  X  looatad  the  top  and  bottois 
Maroan  olafflp  ralaasa  swltobas  and  tha  balloon  squib  Initiator 
switobas  many  tlaas,  both  with  lights  and  in  the  dark* 

I  reached  back  to  open  the  manual  decompression  valve  at 
23*000  feet  and  got  a  terrific  pain  and  cramp  In  my  muscles  of 
both  thighs*  This  pain  almost  doubled  me  up  but  I  forced  myself* 
In  spite  of  it*  to  take  the  valve  cover  completely  off*  The  pain 
continued  to  come  and  go  and  seemed  to  be  Just  a  cramp  caused  by 
my  unusual  leg  position.  I  now  monitored  the  pOa  closely  as  I 
descended*  It  remained  very  high  and  I  stopped  monitoring  it  at 
about  l8,000  feet.  Somewhat  below  this  altitude  I  performed  the 
landing  procedure  of  closing  the  air  regenerator  valves  and 
shutting  off  the  blower.  The  windows  immediately  fogged  over 
and  could  not  be  wiped  fast  enough  to  see  th:^ough  them;  I  de¬ 
cided  to  forget  the  outside  and  simply  wait  it  out  following 
my  own  plans. 

I  had  been  diet'  '‘ing  all  the  movements  and  mental  ideas  to 
the  dictet  and  it  became  my  companion  that  provided  for  data 
storage*  I  suddenly  realized  that  it  provided  communications  to 
the  outside,  even  if  of  a  delayed  sort,  and  that  the  only  use  I 
was  making  of  it  was  as  communication  to  myself.  I  imagined  that 
it  provided  a  way  to  review  the  flight  after  I  returned  to  good 
shape.  I  realized  that  in  the  situation  it  would  perhaps  be 
normal  to  leave  some  note  on  this  undying  tape,  since  it  would 
surely  survive.  I  became  aware  that  I  had  considered  the  things 
that  might  cause  my  death  in  an  almost  unholy  passive  way;  from 
a  review  of  the  tope  it  might  even  seem  as  if  there  was  no  ap¬ 
parent  difference  between  my  existence  on  this  or  the  other  side 
of  death*  It  disturbed  me  somewhat  that  this  little  parrot  that 
X  was  speaking  to  might  leave  such  an  impression,  and  Z  made  some 
comments  to  try  to  leave  a  true  record  of  my  feelings*  I  had, 
during  the  whole  project,  considered  many  very  disastrous  re¬ 
sults  -  to  overlook  them  would  have  been  foolish  -  and  this  con¬ 
tinual  association  with  the  idea  of  certain  emergency  events  had 
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r«duo«d  thti  to  objootlvo  ovoluotioa*  Now  it  wta  tho  eaaoi 
•xoopt  that  tho  eonditloao  wort  sort  ooAo?oto*  X  woo  not  pray* 
inf  to  livo  or  ovoa  oenoornod  that  dying  or  boing  injurod  waa 
00  doflnito  a  poooibility*  X  roaarkod  that  X  folt  X  had  piano 
and  tho  oapability  to  augaoat  thoa  that  would  allow  a  roaoon- 
ablo  probability  to  aoeosiaodato  ay  unuoual  poaltion*  Xf  X  had 
not  boon  oatiafiod  with  tho  abllitloa  of  ayaolf  and  tho  faoil- 
itioa  at  hand  to  ooaponaato  for  thia  aituatloni  Z  would  havo 
aado  othor  proooduros  that  ahould  havo  provided  tho  ooapon- 
aation*  In  abort |  I  thought  that  my  outlook  waa  tho  oxaot 
oppoalto  of  fatallatlo* 

Tho  vortioal  apood  varied  between  8^0  and  900  fpa  and  X 
decided  I  would  not  initiate  the  large  ballaat  unleaa  I  got  an 
inereaae  to  1050  fpm.  I  felt  that  the  impaot  could  be  Bade  at 
700  to  900  fpm  and  that  if  I  uaed  the  aingle  large  remaining 
ballaatf  I  muat  use  it  at  a  apeed  which  woiild  be  high  enough 
to  insure  a  continued  descent  after  ballasting.  At  12}500  feet 
I  set  a  light  on  the  instrument  panel  to  be  able  to  see  the 
altimeter  and  vertical  speedy  and  leaned  over  into  a  very  secure 
position  kept  tight  with  the  safety  belt  and  shoulder  harness; 

I  selected  the  position  for  the  large  ballast  and  placed  my 
thumb  on  the  ballast  initiator  switch,  lifted  both  guards  on 
the  ground  termination  and  termination  actuator  switches ,  and 
carefully  slipped  both  fingers  under  the  guards.  I  aat  viewing 
the  altimeter  for  impact  and  possible  termination,  and  the  verti¬ 
cal  apeed  in  case  I  ahould  get  into  an  area  of  downdraft  in  which 
case  I  would  initiate  my  remaining  ballast. 

I  descended  from  12,000  to  below  6,000  feet  fully  expect¬ 
ing  to  impact  at  every  5**foot  increment  on  the  altimeter.  At 
4,300  feet  I  felt  a  light  bump  or  swing  as  if  I  had  brushed  a 
tree  or  gone  through  a  wind  shear,  and  shortly  after,  about 
100  feet  lower,  I  saw  the  vertical  speed  decreasing.  It  was 
passing  through  750  fpm  when  I  hit  with  a  good  solid  impact. 

The  capsule  rocked  up  as  if  it  were  on  a  slope,  and  then  back; 

I  knew  I  was  down  and  blew  the  squib.  The  noise  of  the  squib 
punctuated  the  beginning  of  a  very  loud  silence.  The  gauges  were 
dead,  the  altimeter  and  vertical  speed  were  stopped  and  I  was 
through*  Then  I  got  a  flash  -  X  Bight  just  be  starting,  aa  X 
counted  on  no  one  reaching  me  until  aorning.  X  would  got  out, 
take  off  the  helmet,  put  on  the  2-olo  auit,  build  a  fire,  eat 
something,  and  build  a  small  shelter  with  ay  parachute*  Then 
I  heard  the  helicopter  and  flashed  the  Qrimas  light  around  the 
portholes.  I  hoped  that  if  I  waa  in  the  mountains  the  heli- 
oopter  would  not  have  an  accident  landing*  Then  X  got  a  strange 
compulsion  -  if  they  landed  to  retrieve  mo  now,  I  wanted  to  be 
outside,  to  descend  the  lost  6  feet  under  my  own  power,  Z  got 
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th«  plltrs  a&d  dlkta  and  out  away  all  wlrta  but  tba  photo* 
flaah  wlrta I  unhoektd  all  ay  oonnoetloBo  aad  blaw  tba  uppar 
Maraau  elaap*  Upea  abovlay  tha  top  off  X  aat  Dr»  Puffi  Laa 
lawia  aad  Poa  foatar*  I  bad  to  iaalat  that  Z  ba  allowad  to 
junp  dowB)  aad  upoa  doiay  ao  fouad  that  thla  jolt  aada  ay  kaaaa 
ahaka  aad  fara  a  light  pala  la  ay  atoaaeb*  Za  faot  for  a  ooupla 
of  alautaa  Z  fought  tha  urga  to  laaa  or  raat  oa  aayoaa  or  aay- 
thlag*  Zt  waa  a  ooaplata  rallaf  to  raaova  ay  halaat  aad  oaly 
thaa  did  Z  gat  a  ehanoa  to  faal  how  hot  Z  raally  waa.  Tba  oool 
Bight  air  providad  a  traaaadoua  eoaparlaon  to  tha  air  I  had  fait 
for  tba  laat  faw  houra. 
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Btoaua*  of  suoh  faetora  as  high  oapaula  air  taaparatura 
and  a  aon-vtntllatad  partlal-praaaura  aultt  thla  flight  waa 
from  tha  human  faotora  aapaet  an  axtrtmaly  atranuoua  atraaa 
taat  for  the  pilot*  Tha  phyalologioal  data  raoordad  adda  in 
graat  maaaura  to  our  knowladga  of  body  funotlon  undar  apaoa 
aquivalant  eondltiona  and  oloaaly  approaohas  tha  upper  limit 
of  huihan  anduranoa  to  stress  of  this  nature* 

Tha  simulated  fll£;ht  performed  in  the  WADC  low-pressure 
chamber  gave  us  baseline  type  impressions  for  all  physiological 
and  related  data  which  were  invaluable  in  decision  making  during 
the  hot  flight*  Most  Interesting  and  of  greatest  value  was  tha 
noting  of  a  labile  pulse  rate*  Variations  between  rates  of  33 
to  113  were  common  with  a  high  of  I80  beats  per  minute  observed 
during  a  planned  rapid  decompression  of  the  capsule. 

Also  worthy  of  note  during  the  chamber  test  was  the  ex¬ 
treme  eagerness  displayed  by  the  subject  for  the  entire  32-hour 
run  with  the  obvious  Intent  of  doing  a  good  job  and  making  a 
good  impression  on  the  people  conducting  the  test*  At  this 
time  Lt  McClure  was  the  alternate  pilot  for  the  flight*  This 
desire  to  always  make  a  good  impression  was  still  evident  during 
the  latter  stages  of  the  hot  flight*  In  the  pilot's  report 
(Chapter  V)  he  states  "I  became  concerned  lest  this  (his  weakened 
condition)  be  more  evident  on  the  ground  and  each  time  I  answered 
the  ground  queries  I  put  everything  I  had  into  my  voice  to  keep 
it  apparently  sharp  and  ready"* 

Data  discussed  in  this  section  are  best  understood  by  con¬ 
sidering  events  in  chronological  order  beginning  with  subject 
preparation  preflight* 

Three  days  preflight  the  pilot  was  put  on  the  low  residue 
diet  described  in  Chapter  XI*  Nutrition  of  the  Pilot*  The 
reasoning  behind  this  low  residue  diet  is  discussed  later* 

At  approximately  I3OO  hours  on  each  day  preceding  an  ex¬ 
pected  launch  day,  the  pilot  wos  sedated  and  put  to  bed  isolated 
from  any  distractions*  The  long  preparation  time  preflight  plus 
the  anticipated  long  flight  duration  make  a  well-rested  pilot  a 
necessity* 

*'  ^y  daptain  ii*"  L*  Seeding,  Jr* 
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Lt  HoOlurt  waa  awakanad  at  2030  and  fivan  tima  for  a  hoaa- 
oeekad  aaal  and  to  ahowar  and  ahava*  At  thia  ataga  a vary  of fort 
waa  baing  aada  to  Inoura  a  ralaxadi  phyaioally  fit  pilot  at  launoh  * 

tina*  Aa  tha  praparationa  prograaa»  thia  ralaxad  atata  oan  ba 
Baintainad  only  by  anoofflpaaaing  tha  pilot  in  an  ordarly«  affioiant 
oparation. 

Aftar  arriving  at  tha  praparation  araa  tha  pilot  took  a  ao-> 
diua  phoaphata-biophoaphata  anama  an  a  laat  ainuta  praoaution 
against  any  in-flight  dafaoation  naeaooity* 

A  dlgrassion  ia  in  order  hare  to  discuss  tha  inadoquaoias 
of  tha  partiol-prassura  suits  in  ooaaon  usage  in  tha  Air  Force 
whan  they  are  worn  oontinuously  for  oora  than  24  hours*  Although 
no  difficulty  was  encountered  on  the  shortened  MANHIQH  III  flighty 
during  32-hour  ehaaber  runs  the  urge  to  defecate  has  presented  a  '' 
problem.  With  no  access  out  of  this  suit  the  pilot  feels  a  natural  »  ^ 

reluctance  to  relieve  himself.  This  means  that  for  some  houre.  he 
must  consciously  fight  thia  urge,  and  what  begins  as  a  minor  ir¬ 
ritation  ends  as  a  major  problem.  • 

A  deficiency  which  does  apply  to  this  flight  is  the  lack  of 
suit  ventilation.  At  the  beginning  of  this  program,  a  contract 
was  written  for  partial -pressure  suits  to  be  specially  fitted  to 
potential  pilots  with  provisions  for  ventilation  and  a  built-in  ^ 

zipper  to  permit  defecation.  This  ventilation  port  permitted  a 
low  power  blower  to  circulate  air  around  the  subject's  torso  under¬ 
neath  the  suit.  This  provision  would  have  been  of  great  value  to 
the  pilot  as  a  cooling  mechanism.  Once  bis  suit  became  perspir¬ 
ation-soaked,  and  with  no  air  flow  around  the  bladders,  skin  cool¬ 
ing  came  to  an  end.  As  can  be  noted  from  the  chapter  on  Pilot 
Selection,  Lt  McClure  was  the  sixth  candidate  for  the  MANHIGH  III  ’’ 
pilot.  A  lack  of  time  prevented  the  securing  of  one  of  these 
special  suits  for  him.  * 

<• 

The  author  wishes  at  this  point  to  insert  the  very  firm  opln-Vi 
ion  that  for  flights  of  36  hours  or  longer  no  type  of  partial- 
pressure  suit  should  be  worn.  The  day  must  come  when  the  pres¬ 
surization  capabilities  of  the  vehicle  have  to  be  trusted.  For 
long  duration  flights  the  disadvantages  to  the  pilot  outweigh  the 
potential  advantages.  To  invest  so  much  time  and  money  in  a  ve¬ 
hicle  and  then  to  have  so  little  faith  in  its  oapabillties  that 
a  partial-pressure  suit  must  be  worn  is  incompatiblo. 

A  brief  preflight  physical  examination  produced  the  following 
information:  blood  pressure  sitting  -  128/78,  standing  -  128/82, 
prone  -  120/64|  pulse  -  78  beats/minutej  respiration  -  25  per 
minute j  temperature  -  normal j  weight  -  174.0. 
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Putting  on  tb«  phyilologlonl  ••niern  and  drtsalng  in  tht 
partlal-prasaur*  suit  waa  bagun  at  2230  hours*  Thla  oparatloa 
waa  ooaplatad  at  0030  heura  tha  aorning  of  tha  flight*  Thla 
phaaa  la  tlaa  oonsualag  baoauaa  of  tha  graat  eara  with  which 
aaoh  atap  auat  ba  dona*  Tha  SKO  alaotrodaa  auat  ba  proparly 
loeatad*  eovarad,  and  attoohad  ao  that  thay  will  not  dry  out 
or  ahlft  poaltlon*  furthar*  any  Itan  put  on  tha  pilot  must  ba 
proparly  fit tad  to  produce  minlaum  irritation*  A  chanca  craaaa 
in  tha  halaat  nack  aaal  nay  ba  only  annoying  initially «  but 
aftar  10  to  13  houray  and  aftar  fatigua  has  aat  in*  thaaa  an- 
noyancaa  can  baooma  a  naddaning  diatractlon* 

Tharaal  ribbons  wars  taped  to  tha  Instep  of  tha  right  foot 
and  to  tha  inside  of  tha  right  thigh  for  skin  tamparatura  re¬ 
cording*  A  plastic  encased  probe  was  inserted  in  the  reotun 
for  internal  tanperature  recording*  EKQ  electrodes  were  located 
on  the  right  ankle,  over  the  apex  of  the  heart  and  just  under  the 
right  scapula  corresponding  to  a  non-standard  trans-thoracic  lead* 

To  prevent  drying  of  the  electrode  paste  during  the  flight,  the 
electrode  face  was  grooved  so  as  to  provide  a  reservoir  of  paste 
and  a  small  sponge  was  attached  to  the  back  of  the  electrode  and 
moistened  with  water*  After  preparing  the  skin  with  paste  the 
electrodes  were  first  attached  to  the  body  with  a  waterproof 
tape  which  was  in  turn  covered  with  strips  of  adhesive  plastic 
tape.  Finally  both  trunk  electrodes  were  held  down  by  Ace  band¬ 
age  wrapped  around  the  chest*  This  procedure  keeps  the  electrodes 
moist  for  3^  hours,  in  place  and  the  configuration  is  not  irri¬ 
tating  to  the  pilot*  GSR  readings  were  taken  between  a  dry  cloth 
electrode  on  the  right  Instep  and  a  ground  lead  on  the  left  ankle* 

The  wiring  from  each  sensor  was  led  out  of  the  partial-pressure 
suit  by  the  shortest  possible  route  to  a  conduit  running  beside 
the  capstan  up  the  leg  and  trunk* 

The  respiration  sensor,  a  pressure  sensitive  carbon  mike,  was 
belted  to  the  subject  over  the  partial-pressure  suit.  Its  lo¬ 
cation  was  on  the  front  right  side  of  the  trunk  at  the  lower  edge 
of  the  rib  cage  so  as  to  record  its  movements  during  the  breathing 
cycle*  After  the  pilot  was  completely  dressed,  the  capstans  and 
bladders  were  inflated  to  check  the  suit  fit*  The  sensor  outputs 
were  checked  with  an  oscilloscope  and  adjusted. 

At  0037  hours  the  pilot  begon  situating  himself  in  the  capsule* 
Thirty  minutes  was  consumed  loading  auxiliary  equipment  which  can¬ 
not  be  installed  until  the  pilot  is  seated* 

Composition  of  the  capsule  atmosphere  and  the  method  used  to 
obtain  this  composition  waa  the  result  of  experience  gained  on  the 
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two  prtviouf  HAVKM  fllsbto  and  froA  aovorAl  ohaibor  too  to  • 

Thio  Aothod  of  ootAbliohAont  inourid  (1)  ehtek  of  tho  eaosulo 

■•al  for  laakOf  (2)  danitrogonation  of  tho  pilot i  and  (3)  a  * 

phyalologloall/  adaquata  atuoaphara  for  tha  pilot  at  altituda* 

Aftar  tha  uppar  and  lowar  oapaula  halvas  hod  baan  aaalodi 
tha  only  oonnootioo  batwaan  oapaula  and  aabiant  atnoaphara  waa 
through  0  apacially  built  Firawal  oxygan  regulator*  Tha  pilot 
oan  manually  seal  off  this  eonnaotion* 

Considering  the  altitude  at  Holloman  Air  Poroa  Basa  as 
4000  feety  our  ealculationo  began  with  a  total  praoaura  of  656 
mm  of  hg«  The  proeedurao  are  shown  step  by  step  as  follows: 

1*  The  capsule  was  flushed  with  O2  from  an  external  source 
until  the  pilot  gets  a  reading  of  500  mm  hg  partial  pressure 
O2  on  the  capsule  Beckman  O2  analyzer*  The  mixture  was  than 
500  mm  O2  156  mm  s  656  mm* 

2*  After  the  pilot  had  closed  the  Firewel  venty  thus 
blocking  any  gas  exchange  with  the  outside «  helium  was  Introduced 
from  an  external  source  until  a  pressure  differential  of  5  psl  • 

between  Inside  and  outside  was  reached*  Then  the  mixture  was 
500  mm  ©2  +  156  ma  N2  +  250  mm  He  r  $06  mm*  As  a  check  for  a 

proper  seal  of  the  capsule  halves  the  differential  was  left  at  I' 

5  psi  for  20  minutes.  The  attached  gauges  are  watched  for  any 
drop  in  pressure* 

3*  Since  the  psi  did  not  drop,  the  pilot  then  opened  the 
Firewel  vent  allowing  the  mixture  of  gases  noted  in  2  above y 
to  escape  to  the  outside  until  capsule  and  ambient  pressures 
are  equal*  Allowing  for  subject  consumption  during  the  20  min¬ 
ute  check  period  the  mixture  then  was  358  mm  O2  +  ll4  mm  N2  + 
l84  mm  He  w  656  na.  The  N2  content  had  been  considerably  re¬ 
duced. 

4*  The  procedure  noted  in  3  above  is  repeated*  Firewel 
vent  closed,  introduce  He  until  5  psl  Is  reoched,  thus  adding 
250  mm  He  to  the  adjcture  noted  in  3  above.  Then  the  Firewel 
vent  was  opened*  the  pressure  equalized,  and  we  had  260  mm  O2 
314  mm  He  -f  82  am  Ng  «  656  aa*  Again  the  N2  content  had  been 
lowered. 

5*  Again  using  external  oxygen  the  capsule  was  flushed 
with  O2  until  the  pilot  reads  415  mm  O2  F*  P*  on  the  Beckman 
analyzer* 
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Tht  ftit  of  tho  nixturt  io  eempoaod  of  191  mm  Xo 
ond  90  flUB  Tht  pilot  broothod  thli  nixturt  for  four  hourt 
prior  to  lounoh*  This  ttryti  at  tht  dtnitroconttion  ptriod* 

6t  At  tht  ooptult  ttetndtdf  tht  oaptult  ttaoaphtrt  bltd 
off  into  tht  lowtr  anbiont  prttaurt  until  tht  rtsulator  atala 
off  autofflitieally  at  26|000  foot*  Tht  final  nixturt  wot  170 
mm  O2  f  79  nn  Kt  ♦  20  an  X2  >  269  nn* 

Aa  oan  bt  attn  in  Fleur#  49»  th#  Inorenatd  oabin  air 
tamparntur#  oouaad  a  lowarine  of  the  O2  partial  praaaurt*  Thia 
waa  overcome  by  the  pilots  introducing  O2  dlreotly  fron:  the 
oxyeon  ayatem  throuch  a  constant  flow  valve* 

It  oan  be  noted  that  If  one  is  oonoiderlng  the  stresses 
imposed  on  tho  pilot  timewise,  the  launch  time  is  an  unrealistlo 
point  at  which  to  begin  this  consideration*  By  launch  time  the 
pilot  had  already  been  sealed  in  the  capsule  for  five  hours* 

From  the  time  he  was  seoled  in  and  got  his  gear  properly  stowed, 
the  pilot  had  little  to  do  except  think,  "Are  we  really  going 
to  make  it  this  time?  Will  the  surface  winds  stay  within  pre- 
established  limits?  Don’t  let  the  balloon  tear  during  inflation"* 
The  actual  launch  probably  came  as  a  relief* 

The  data  presented  in  the  remainder  of  this  section  are  in 
the  main  the  result  of  exposing  a  nan  v;ith  a  reduced  fluid  re¬ 
serve,  clothed  in  an  unventilated  partial-pressure  sUit  to  a 
capsule  air  temperature  which  reached  and  stayed  at  96*  to  97*F 
for  several  hours. 

From  launch  until  approxinately  IJOO  all  information  re¬ 
ceived  indicated  that  although  in  an  excited  state,  the  pilot 
was  in  good  condition*  Unfortunately  it  was  during  the  period 
in  which  the  command  personnel  were  transferring  from  the  vah  to 
the  C-47  that  the  pilot's  condition  began  to  deteriorate.  The 
reader,  may,  at  this  point,  have  the  impression  that  tihe  situ¬ 
ation  deteriorated  rapidly.  This  was  not  the  case.  Three  methods 
of  measuring  the  capsule  air  temperature  were  available;  (1) 
pilot's  report  from  a  gauge  on  the  instrument  panel,  (2)  telem¬ 
etered,  and  (3)  from  a  manually  operated  dry  bulb  thermometer* 

The  latter  was  not  to  be  used  routinely*  See  Figure  50  for  a 
plot  of  all  capsule  air  temperature  data* 

The  panel  gauge  began  to  give  what  was  assumed  to  be  er¬ 
roneous  reading  early  in  the  flight*  By  1200  hours  the  needle 
was  against  the  peg  at  *120*?*  Postflight  the  discovery  was 
made  that  the  sensing  element  for  this  gauge  had  been  inad¬ 
vertently  laid  on  top  of  the  air  regeneration  unit,  the  hottest 
item  in  the  capsule* 
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Thit  obvieuily  •rrenteut  rtadiaf  oauitd  ua  to  plaoo  our 
faith  in  tho  tolonotorod  toaporoturo  data  whioh  •••nod  to  bo 
itablliilof  around  6o*r*  tfafortuoatolyt  thio  too  waa  arronaouoi 

flnall/f  tt  KoOlura'a  raport  of  axeaaalva  awaating  lad  uo 
to  doubt  tha  talaaatarad  taaparatura*  A  dry  bulb  raading  waa 
takan  and  wa  wara  in  troubla  with  an  air  taaparatura  of  96*r* 
Worthy  of  nota  bafora  going  into  a  datailad  analyaia  of  tha 
data  ia  tha  faot  that  aotiyitiaa  wara  aehadulad  for  tha  pilot 
to  kaap  hia  buay  ooaatantly*  In  praotio.)  thia  turnad  out  to 
ba  about  70  ninutaa  of  work  for  arary  hour*  Aa  a  eonaaquanca 
aueh  normal (  but  unaohadulady  aotivitiaa  aa  drinking  wara  for- 
gottan  and  no  fluids  war#  takan  froa  02C0  hours  to  1300  hours* 
This  is  tha  bast  axaapla  of  ona  of  tha  most  important  lassona 
laarnad  on  this  flight.  Thosa  oonneotad  with  tha  flight  wara 
in  tha  habit  of  suboonsoiously  oonsidering  flight  aotivitias 
in  the  context  of  everyday  living*  Normal  ground  or  aircraft 
activities  are  not  necessarily  good  guides  for  this  type  of 
endeavor*  That  man  will  eat  and  drink  when  he  feels  the  need 
is  a  well-’known  fact*  No  one  even  considered  that  the  pilot's 
workload*  his  personal  interest  in  this  workload*  and  the  over¬ 
all  excitement  generated  by  the  flight  would  cause  him  to  for¬ 
get  such  a  vital  activity  as  drinking. 

At  l400  hours  the  situation  was  as  follows:  partial- 
pressure  suit  completely  soaked  with  perspiration,  heart  rate 
fluctuating  between  l4o  to  loO  and  rectal  temperature  up  to 
101. 3*F*  Apparently  the  combination  of  high  capsule  temper¬ 
ature  and  the  soaked  partial-pressure  suit  preventing  skin 
cooling  had  become  too  much  for  the  body  to  combat  and  Lt  McClure 
was  headed  for  heac  exhaustion  unless  his  environment  could  be 
changed*  The  only  way  this  change  could  be  made  within  a  reason¬ 
able  length  of  time  was  to  terminate  the  flight.  The  decision 
was  then  made.  i 

At  approximately  I50O  hours  the  subject  was  judged  to  be 
in  a  condition  approaching  exhaustion  and  collapse  and  the  de¬ 
cision  was  made  to  drastically  limit  his  activities.  Conse¬ 
quently  the  subject  was  required  to  report  only  rectal  tem¬ 
perature*  altitude*  and  descent  rate.  Ee  was  also  instructed 
to  drlxUc  as  much  water  as  possible*  All  other  data  recorded 
after  I3OO  hours  were  telemetered* 

The  last  radio  oomaunioatloa  between  tho  C-47  and  the  cap¬ 
sule  at  1710  gave  us  this  picture:  altitude  39*000  feet*  a 
descent  rate  of  400  feet  per  minute,  capsule  temperature 
rectel  temperature  106*3*1^  and  a  heart  rate  of  loO  per  minute* 
Approximately  an  hour  and  a  half  still  to  go  until  landing. 
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On#  of  tho  rtaoono  for  thlo  looo  of  ooBBunlootloao  oorvoa 
to  llluftrato  tho  pilot 'o  oondltlon*  Ao  a  aafoty  moaauroi  tho 
pilot  waa  iaatruotod  to  roaovo  tho  apot  photoaotoff  an  iaatru* 
Boat  waif hint  aoTon  pounda*  from  ita  looatieo  la  front  of  hia 
aad  to  plaoo  it  on  tho  floor*  Aftor  fottiag  it  looao  from  ita 
BooriBf  ho  waa  too  woak  to  hold  tho  iaatruaoat  and  it  foil  on 
tho  radio  foot  awitoh* 

Data  on  phjralologioal  oondltlon  and  on  faotora  of  footing 
tho  phyaiologioal  pioturo  woro  gathorod  through  throo  aodla  • 
tolonotryi  radio  roioo  ooaaunioation  and  fila  froa  autoaatio 
eaaoraa  (rig*  4?)*  Thua  tho  firat  two  woro  our  aourooa  of  in¬ 
formation  during  tho  flight* 

« 

Toloaotorod  physiological  and  relatod  data  included  time* 
roapiration  rate,  EXQ,  BSS,  oabin  air  toaperaturot  and  oabin 
altitude.  Those  woro  recorded  both  on  tape  and  on  paper*  the 
latter  affording  a  source  of  immediate  read  out. 

Information  routinely  reported  by  radio  included  pressure 
differential  between  cabin  and  ambient  atmosphere*  cabin  alti¬ 
tude*  oxygen  partial  pressure*  carbon  dioxide  percentage*  rel¬ 
ative  hiimidity  in  the  cabin  atmosphere*  capsule  air  temperature* 
a  subjeetive  opinion  by  the  pilot  of  his  personal  condition* 
pilot's  skin  and  rectal  temperatures*  and  inside  capsule  skin 
temperatures. 

One  can  readily  see  that  great  gaps  in  information  would 
result  from  loss  of  radio  communications.  That  is  precisely 
what  happened  on  this  flight.  As  is  mentioned  later  in  this 
section*  sufficient  information  was  available  from  telemetry 
to  show  that  the  pilot  was  near  collapse*  After  the  radio  fail¬ 
ure  we  in  the  command  post  were  in  the  position  of  the  foot 
soldier  fighting  from  a  trench  suddenly  called  upon  to  direct 
the  entire  battle.  Only  a  portion  of  the  facts  were  available* 
but  decisions  bad  to  be  made.  Other  difficulties  could  have 
arisen  without  the  knowledge  of  the  command  post  which  would 
have  dictated  the  use  of  the  large  cargo  parachute  as  a  quicker 
means  of  bringing  the  capsule  to  the  ground. 

As  examples  of  the  essentiality  of  having  all  information 
telemetered*  consider  the  following  possibilities.  Had  the  air 
regeneration  system  failed*  the  COg  percentage  build-up  would 
have  occurred  without  our  being  aware  of  it*  This  and  the  oxygen 
partial  pressure  sensor  system  strikingly  illustrate  the  need 
for  complete  automation  that  will  permit  telemetry*  Using  a 
standard  Beckman  analyser  tho  pilot  takes  the  reading  indicated 
by  a  apot  of  light  on  the  scale*  This  light  burns  cnly  during 
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the  tlfl«  •  button  it  doprtoMd  by  tho  pilot*  In  hopti  of  hAvlng 
«  eomplotf  rooord  pootflicht  tho  pilot  woo  inotruotod  to  lino  up 
o  olidinff  notol  aarkor  with  tho  light  apot  looation  following 
oaob  roodinfi  thuo  giving  tho  automatio  eataorao  a  targot*  Tho 
author  and  othor  pilot  eandidatoa  found  that  thia  lining  up  of 
tho  aotal  alido  aftor  oooh  reading  ia  routinoly  forgotton  when 
tho  pilot  ia  fatigued  or  isuBoraod  in  othor  aotivitiea*  Thoro- 
foro«  Lt  MeCluro  waa  oautionoo  nany  tinea  about  this  roquiromont 
but  to  no  avail*  Consequently  after  tho  loss  of  oomaunioatlons 
only  one  reading  is  availablo  for  O2  partial  prosaures* 

The  dangers  inherent  in  combining  radio  oomnunioations  with 
readings  taken  by  the  pilot  are  many*  The  ohanoe  for  human  error 
is  present  at  both  ends  of  the  line*  gauges  aro  misread  and  when 
reported  the  error  can  be  magnified  by  incorrect  recording* 

Sensors  which  are  not  automatic  open  up  another  avenue  for 
error*  The  pilot  had  been  reporting  a  CO^  concentration  in  the 
capsule  of  0*0  percent*  Suddenly  he  reported  a  percentage  of 
0*8  percent*  Hot  a  dangerous  level  but  perhaps  indicative  of  a 
trend  and  the  first  sign  of  air  regeneration  system  failure*  The 
author  and  pilot  went  through  a  step  by  step  check  of  the  pro¬ 
cedure  used  to  get  this  reading.  The  pilot  had  left  a  plunger 
in  the  up  oosition  that  should  have  been  down.  This  simple  error* 
although  easily  found  and  corrected*  disturbed  the  pilot  emd  ground 
crew  and  wasted. valuable  tine. 

Experience  from  this  flight  shows  that  the  need  for  telemetry 
from  automatic  physiological  and  related  sensors  cannot  be  over¬ 
stressed.  Automation  and  telemetry  offer  the  best  source  of  com¬ 
plete  data  and  the  best  chance  of  obtaining  data  free  from  error* 

Judging  Cron  the  information  available  to  us  our  pilot  was 
probably  on  the  verge  of  collapse  from  heat  exhaustion.  Rectal 
temperature  was  106.3*F*  A  considerable  loss  of  sodium  chloride 
in  his  perspiration  had  to  be  assumed.  Pulse  rate  was  steady  at 
180  per  minute  which  is  the  borderline  for  cardiac  decompensation. 

This  speeding  up  or  shortening  of  the  cardiac  cycle  at  the 
expense  of  the  diastolic  (rest  and  filling)  phase  and  the  period 
of  ejection  is  energy  \fiso  a  v/asteful  process.  Although  the  ab¬ 
sence  of  a  blood  pressure  measuring  device  made  a  definitive  analy¬ 
sis  impossible*  it  is  not  unroasonoblo  to  assume  that  the  reduced 
stroke  volume  output  due  to  the  high  rate  and  consequent  incomplete 
filling  of  the  ventricles  plus  the  dilation,  of  peripheral  blood 
vessels  as  o  reflex  attempt  to  cool  tho  skin  would  reduce  his  blood 
preasure  to  a  point  bordering  on  oirculotory  collapse* 
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Tht  btlitf  that  tha  pilol^'a  blood  proaauro  woo  lowtrod 
waa  rainforocd  by  tha  raporfeint  of  vlaual  "apparitioao"  by 
tha  pilot*  Juat  prlok*  to  tha  oDoat  of  thaaa  viaual  phahoaa&ai 
Lt  MoOlura  had  sona  through  tha  tiring  prooadura  raquirad  to 
uaa  ona  of  tha  urina  bottlaa*  Thia  inoludaa  gatting  into  a 
half  atanding  poaition  and  rafflaining  thara  for  aaroral  ainutaa* 
Thia  andaavor  waa  followad  by  tha  opot  photomatar  apiaoda*  Aftar 
dropping  tha  photooatar,  now  diaoouragad  and  axhauatadi  ha  oloaad 
hif  ayaa  and  triad  to  gat  aotaa  root*  Ra  than  notioad  what  ha  da* 
aoribad  aa  "graan  glcba"  in  hia  viaual  fiald*  Thaaa  wara  intar- 
aittantly  prasant  for  tha  naxt  twanty  ainutaa*  both  with  ayaa 
oloaad  or  opan*  Thay  did  not  track  ayaball  aovaaant*  Thaaa 
viaual  phanoaana  wara  probably  tha  raault  of  oarabral  iaohaaia* 

Zn  apita  of  tha  oondltiona  dascribad  abova  and  without  any 
outalda  advica  for  tha  last  hour  and  one-half*  Lt  'MoClure  was 
r-  t  only  able  to  eontlnua  to  funotlon  but  brought  his  balloon- 
<;apaula  system  In  for  a  parfaot  landing.  This  was  a  truly  nag- 
nlfleant  performance  considering  the  fact  that  he  had  become  the 
subject  for  one  of  the  most  rigorous  stress  tests  ever  recorded* 

One  hour  post  impact,  the  pilot  was  in  the  hands  of  the 
Base  Hospital  personnel.  His  blood  pressure  was  120/70*  rectal 
temperature  101. 4*F,  pulse  140  and  respiration  rate  22.  The 
admitting  Medical  Officer  gave  a  diagnosis  of  early  heat  ex¬ 
haustion.  Lt  McClure  was  given  1000  cc  of  5  percent  glucose 
with  KCL  intravenously  and  sedated  with  seconal.  An  hour  later 
he  was  given  another  1000  cc  of  the  same  solution. 

The  next  morning  he  was  discharged  from  the  hospital  bis 
usual  self  -  high  on  the  tiger  index  scole. 
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A.  QEWmL 

Payohiatrlo  aapcet*  of  tho  MANBIOS  oxptriatnts  «ro  of 
partloular  iaportanoo  booauao  bobarorial  raaotiona  to  apaoa 
flight  cannot  bt  thoroughly  atudiad  in  a  ground  onrironaont. 

High  altitude  balloon  flighta  provide  the  beat  means  currently 
available  for  simulating  psyohologioal  stress  conditions  ex- 
pooted  during  expeditions  in  space*  Information  from  these 
experiments  can  be  applied  in  planning  satellite  and  other  ad¬ 
vanced  missions  vdth  less  speculation  than  if  one  were  to  begin 
with  laboratory  data* 

During  the  MANHIGH  III  project,  therefore,  psychiatric  studies 
were  Included  in  the  selection,  ground  testing  and  flight  phases* 
Objectives  during  the  first  two  phases  were  to  select  a  candidate 
qualified  for  the  mission  and  to  establish  a  baseline  for  evalu¬ 
ating  reactions  to  the  flight  itself*  Objectives  during  the 
third  phase  were  to  describe  the  subject's  behavior  and  to  iden¬ 
tify  features  of  the  mission  which  appeared  psychologically  stress¬ 
ful*  An  attempt  was  also  to  be  made  to  measure  changes  in  per¬ 
formance  and  to  determine  which  conditions  of  the  flight  produced 
such  changes* 

B*  SELECTION  PHASE 


Six  potential  subjects  received  the  full  battery  of  procedures 
devised  for  psychological  screening  of  candidates  for  demanding 
missions*  The  techniques  employed  were: 

1*  Psychiatric  Interviews  -  In  most  cases  two  interviews 
were  given  by  each  of  two  psychiatrists*  These  were  intended 
to  evaluate  the  subject's  personality  structure,  With  emphasis 
on  motivation  and  emotional  stability*  Attention  was  directed 
to  past  experiences  in  order  to  define  methods  customarily  em¬ 
ployed  by  the  subject  for  solution  of  life  problems  and  for  adap¬ 
tation  to  environmental  demonds* 

2*  Isolation  «  Each  subject  was  placed  in  a  dark  sound-proof 
room  containing  only  a  bed,  toilet  and  refrigerator*  Re  was 
asked  to  remain  as  long  as  possible*  This  procedure  provided  in¬ 
formation  on  his  capacity  to  adapt  to  situations  containing  few 
features  of  his  usual  environment* 
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3»  Wfohglif  Adult  Inttlliftanot  aoal»  •  Bteauft  of  tht 
MAHHIOK  pilot *B  rtoponaibiiiiy  for  oonduo tins  •xporlMonto  and 
eptfotins  eompltx  oqulpaonit  a  high  lavtl  of  iatallaotual  ability 
wat  raquirod*  Thia  taat  of  latalllstnoo  waa  adainlatartd  to  aaaa- 
urt  a  varlaty  of  vorbal  and  parforoanoa  funotiona* 

4.  Mlnnaaota  Multlnhaaie  Paraonality  layantery  -  Thia  la  an 
ebjaetlva«  papar-and-panoil  taat  'which  olf/ara  a  daaoriptlon  of 
paraonality  baaad  on  raaponaaa  to  a  966-ltaa  quaatlonnaira* 

5»  Rorachaeh  Polydiognoatle  Taat  -  By  obaarvlng  tha  natura 
of  a  aubjaot^a  aaaoolatlona  to  tan  aabiguoua  ink  biota »  a  pay- 
chologlat  ia  abla  to  proba  relatively  deep  lavala  of  the  paraon- 
allty.  Important  Inforaatioa  on  emotional  eonfllota  and  dafansa 
aaohanlama  oan  ba  obtained  by  analyzing  what  la  seen  and  how  It 
la  Been. 

6.  Thematic  Apercaptlon  Teat  -  Tha  aubjoet  la  aaked  to  tall 
atorlea  auggeated  by  a  aerlea  of  ploturea.  Thla  test  ylelda  In¬ 
formation  about  Inter-peraonal  relatlonahlpa  on  a  fairly  deep 
level* 

7*  Draw-A-Peraon  -  In  this  projective  test*  the  subject  la 
aaked  to  draw  B2d.e  and  female  human  figures*  Information  la 
thus  given  on  hla  body  Image  and  feelings  about  hie  place  In  the 
universe* 

8*  Sentence-Completion  Test  -  This  consists  of  incomplete 
sentences  which  are  completed  by  the  subject*  His  choice  of 
conclusions  offers  further  information  on  his  personalityo 

All  subjects  recommended  for  the  MANHIGH  experiment  showed 
superior  Intelligence,  motivation  and  emotional  stability.  It 
was  also  felt  that  each  of  then  had  intellectual  and  personality 
resources  to  meet  the  specific  demands  of  the  mission*  Isolation 
experiences,  which  varied  In  thia  group  from  22  to  4^  hours,  re¬ 
vealed  no  undue  ausceptibllity  to  prolonged  Isolation  or  confine¬ 
ment* 

C.  GROUND  THST  PHASE 


Obaervationa  of  ohangeo  In  paychologlcal  functions  were  made 
during  simulated  mlaaions  in  the  WaDC  high  altitude  chamber* 

These  were  supplemented  by  self-ratings  made  by  each  subject  for 
'’alertness'*,  "drive”,  "efficiency",  "tension",  and  "comfort"* 

A  four-point  scale  was  employed  for  these  ratings,  so  that 
"alertness",  for  example,  would  be  rated  if  subject  felt  that 
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ht  wat  «ixlflally  alarti  if  at  an  avaraft  atata  of  aXart* 
aaaai  '*3"*  if  alaapyt  and  if  baraly  awaka* 

Data  fren  thia  fround  taat  art  praaantad  only  for  tba  aub* 
jaot  who  aubaaquantly  aada  tha  fll(;ht* 

Lt  HoOlura  Tiawad  tha  ohaabar  run  aa  an  opportunity  to  In- 
eraaaa  hia  faailiarlty  with  tha  ayatan*  Ha  workad  at  thia  taak 
oonaelantioualyi  aalntalning  a  hlsh  laval  of  affieianey  through¬ 
out  hia  31*5  houra  In  tha  oapaula*  A  drop  in  driva  and  elart- 
naaa  at  0300  during  tha  firat  day  and  froa  2200  of  tha  first  day 
to  0300  of  tha  aaoond  day  waa  eonaistant  with  his  noraal  diurnal 
oyola*  Zaprofaaant  in  drivsi  affioianoy  and  tansion  aoorea  aftar 
0300  on  tha  aaoond  day  oould  ba  attributad  to  a  abort  period  of 
alaapt  plua  anticipation  of  tha  and  of  tha  run*'  Oooaaional  pari- 
oda  of  euphoria  during  tha  laat  10  houra  alao  aroaa'from  tha  feel¬ 
ing  that  tha  aiaaion  had  bean  aucoaaafully  aooompliahad  and  waa 
approaching  taraination* 

It  waa  notad  throughout  the  run  that  Lt  MeClura*a  autonoaio 
funetiona  ware  highly  variable*  Tha  effort  of  arranging  urine 
bottlaat  for  axaaple*  waa  sufficient  to  raise  his  pulse  to  I60. 
This  observation  subsequently  proved  laportant  in  interpreting 
the  significance  of  pulse  rate  changes  observed  during  the  flight* 

D.  FLIGHT  PHASE 


It  was  planned  that  psychiatric  observations  would  be  made 
throughout  the  flight*  Particular  emphasis  was  to  be  placed  on 
changes  in  performance  capability  and  emotionzil  status*  Since 
it  was  not  feasible  to  equip  the  capsule  with  psychologiced  test 
facilities,  these  assessments  were  to  be  made  by  questioning  and 
testing  the  subject  from  the  ground.  In  addition  to  these  sched¬ 
uled  contacts,  Information  was  to  be  gained  from  psychiatric  moni¬ 
toring  of  all  the  subject's  communications  with  ground  personnel* 

The  emergency  arising  early  in  the  flight  prevented  systematic 
evaluation  of  the  subject's  status*  Psychiatric  lapreaslons,  there¬ 
fore,  were  based  on  monitoring  radio  transmissions  and  discussions 
with  the  pilot  after  the  flight,  supplemented  by  his  subsequent 
written  report* 

Early  phases  of  the  flight  were  uneventful*  The  subject  ap¬ 
peared  highly  stimulated  by  the  experiences  of  the  launch  and  ascent* 
This  subsided  after  the  first  hour,  and  was  replaced  by  a  business¬ 
like  but  more  relaxed  approach  to  bis  duties*  These  were  performed 
la  a  routine,  efficient  manner*  Be  was  highly  alert,  and  reported 
new  experiences  in  extensive  detail* 
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During  th#  firit  piyohiatrlo  "intfrvltw**  tht  iutjtot  r§» 
perttd  A  ftAling  of  untAiintii  At  the  AbiAttot  of  any 
ntAni  of  iupport*’t  Thli  Aroit  froa  hiA  laAbility  to  look  down 
And  00$  th*  rtAAAurln^  prtAtnot  of  An  AlrerAft  wing*  Xt  waa  not 
AlltviAttd  by  looking  towArd  th*  bAlloon«  booAUAt  tho  net  of 
looking  upwArd  proventtd  tho  uaa  of  horizon  And  ground  aa  rof- 
trtnoA  polntAt 

Aa  a  rftAult  of  hlA  prtoeoupAtlon  with  hiA  dutito  And  ob» 
AtrvAtionsi  th*  Aubjoot  atgleotAd  to  toko  food  or  liquid  until 
1200*  At  that  tiati  Aft«r  finding  thnt  hia  wAttr  Aupply  waa  not 
functioning,  tigna  of  aild  anxiaty  war#  aridant*  Ba  also  aaaaad 
to  raquira  axoasalva  affort  to  aoooapliah  aiapla  tAska*  Thia, 
it  was  apparent,  waa  oauaad  by  ovarhaating  of  tha  oapaula*  In 
apita  of  thaaa  dlfflcultlea,  howavar,  tha  aubjcet*a  problaa- 
'«<?lving  ability  and  other  higher  intellectual  oapaoitiaa  ware 
unlnpairad* 

Inatruotlons  to  deacend  were  received  with  raapectful  pro- 
teats.  Although  uncomfortable,  the  subject  was  convinced  ha 
‘  could  continue.  By  1400,  rectal  temperature  had  risen  past 
103*,  and  pulse  to  I30.  Activities  required  increasing  exertion. 
Time  seemed  to  slow  down  and  a  feeling  of  depersonalization  was 
noted. 

Along  with  mounting  evidence  of  exhaustion,  the  subject 
showed  increased  seriousness.  By  now  he  had  ceased  questioning 
the  necessity  for  terminating  the  flight  &nd  bad  begun  thinking 
through  all  phases  of  the  descent.  Although  unable  to  escape 
the  sensations  of  pounding  in  the  head,  ringing  of  the  ears  and 
flashing  lights  before  his  eyes,  his  preparations  and  calculations 
were  highly  effective.  Each  eventuality  was  considered  and  ap¬ 
propriate  plans  worked  out.  Even  though  cut  off  from  contact 
with  the  ground,  his  descent  rate  was  accurately  controlled. 

Severe  anxiety  appeared  only  after  passage  through  a  haze 
layer  led  him  to  believe  that  he  had  passed  below  the  level  of 
the  mountains.  This  passed  almost  immediately  as  he  realized  his 
mistake*  The  possibility  f  death  was  considered  with  detachment 
and  balanced  by  his  confidence  in  himself  and  the  balloon  system. 

After  landing,  the  subject  felt  a  "compulsion"  to  open  the 
capsule  end  descend  the  final  six  feet  without  assistance.  Once 
he  had  reached  the  ground,  he  struggled  against  the  urge  to  lean 
on  anything*  Be  then  consented  to  return  to  the  base  only  after 
he  had  regained  possesoion  of  the  dictating  machine  he  had  em¬ 
ployed  for  recording  his  thoughts  end  observations* 


Vpen  rtAohing  tht  hospital,  tho  aubjaetU  apparantly  good 
phyaleal  eoadition  aada  it  poaaibla  to  ehtok  his  wsight  and 
obtain  an  slsetrooardiogram.  Ks  eooparatad  in  thsss  proosd- 
ttrss  and  affsotivoly  diraotsd  tha  ramoval  and  disposition  of 
his  sqnipatnt*  Xt  was  apparant  that  his  stata  of  oonsoious* 
naas  was  olaar.  No  lapairaant  of  maaory  or  othar  intallaotual 
funotlons  eould  ba  notad* 

In  eonolualon,  it  ean  ba  statad  that  this  subjaot's  oa- 
paolty  to  withstand  strass  was  unusually  high*  Sran  though 
body  tamparatura,  pulsa  and  raspiratory  aaasuras  indioatad 
that  axtrama  tolaranoa  limits  had  baan  raaohad,  a  high  laval 
of  intallaotual  affioianoy  was  maintainad*  In  spita  of  oon- 
ditions  which  might  ba  axpaotad  to  produea  affeetiva  ehangas, 
no  advarsa  anotional  raaotions  wars  notad* 
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OlAPTXft  VZXZ 

FZLOZ*l  OOMPiUlZIOK  BITWZSN  OONPZNSMENT  TX4T, 
OHAMBm  TUT  AW  AOTVAL  FLIOBT* 


A.  aUERAL 

Tb«r«  wtr«  a  nuabtr  of  dlfftrtneoo  botwton  tho  24*hour 
ooafinoatnt  t§at|  tbt  32-hour  Wright  Flold  Ohaabtr  Toott  and 
tho  KANHZQB  III  flighty  whloh  oaa  bo  brokon  down  into  two  oat- 
ogoriosi  tho  phjroio  and  tho  phjroioal  difforonooo* 

Tho  first  of  tho  soriosy  tho  oonfinonont  toot^  was  porfornod 
within  a  Botal  can  3  foot  in  dlaaotor  and  6-1/2  foot  tall*  Arall- 
ablo  woro  a  single  ohairy  food  and  watery  and  a  sorios  of  throe 
different  gauges  to  monitor*  All  ocntaot  with  the  outside  was 
romoTsd  oxoopt  through  the  comaunloatlons  link  installed*  Tho 
period  of  time  was  exactly  24  hours  from  start  to  finish  of 
sealed  condition*  The  subject  wore  a  standard  Air  Force  partial- 
pressure  suit* 

The  Wright  Field  Chamber  Test  was  simulated  flight  aeeom- 
plished  by  including  the  pilot  in-eapsule  within  tho  largo  ex¬ 
perimental  test  chamber  and  depressurizing  the  chamber  to  approach 
the  flight  profile*  In  generaly  the  same  preparations  are  needed 
as  for  the  actual  flight,  including  capsule  preparationy  communl- 
cationsy  pressurization «  prebreathingy  etc* 

The  flight  to  altitude  was  started  after  precooling  the  chamber 
to  the  stratospheric  texiperature  of  and  wa?  accomplished 

in  about  2  hours  from  start  of  ascent  to  the  attainment  of  the 
100,000-foot  pressure  altitude*  This  pressure  altitude  was  main-  . 
tained  and  the  flight  aotivity  schedule y  including  pilot  reports 
and  hypothetical  emergencies y  was  simulated  for  24  hours*  Then 
a  descent  lasting  approximately  3  hours  was  made* 

In  the  actual  flight  the  preparations  were  almost  exactly 
the  same  as  for  the  chamber  test,  with  the  exception  that  the 
prebreathing  period  was  shortened*  The  climb  to  altitude  took 
3  hours  43  minutes*  The  system  remained  at  altitude  for  3  hours 
13  minutes,  and  a  descent  was  then  Initiated  whioh  took  approxi¬ 
mately  6  hours* 


By  Lh  HoClure 


I8l 


Thia  taat  bagaa  «■  a  aovalty*  Tha  Idaa  waa  aawi  tha  praa* 
aura  ault  >jaa  aawi  aad  Z  faal  thia  nawaaaa  earrlad  aa  through 
tha  "gaaa"  of  tha  firat  alx  or  aavaa  houra  oC  tha  taat*  Surlag 
thla  tlaa  Z  waa  aantally  eriaatad  to  outdo  tha  outaldai  whioh 
waa  oompatlng  Kith  aa  to  aaintaia  ooatrol  of  tha  gaugaa  Z  waa 
faeiag*  Tha  gaugaa  wara  thraa  dlffarant  dlaplaya  of  Inforaatloa 
that  oould  ba  oontrollad  by  ayaalf  and  alao  by  tha  projaot  paraoa- 
aal*  Ona  waa  a  eontinuoua  aoala  with  a  naadla  pointar  on  It* 

Tha  naadla  waa  to  ba  kapt  oantarad  on  tha  valua  "6"  on  tha  aoala. 
If  norad  off  thia  ralua  I  waa  to  aova  it  back*  Anothar  gauga 
waa  a  aaall  naon  laap  that  glowad  whan  aetivatad  by  tha  projaot 
paraonnal*  Tha  aubJeot*a  raaotion  was  to  praaa  a  button  whioh 
axtinguiahad  tha  lamp.  Tha  other  gauge  was  an  oxygen  flow 
blinker  with  a  set  rate  of  12  times  per  minute*  The  rate  oould 
be  varied  and  was  to  be  oorrected  by  the  projeot  people  when 
notified  by  the  subjeot  that  he  had  notloed  a  ohanged  rate. 

The  time  for  oorreotion  waa  logged  on  all  gauges  as  data  for  the 
test. 

The  newness  of  the  situation  smd  the  game  with  the  gauges 
soon  wore  off  and  after  this  intervad  the  suit  became  a  problem* 
The  suit  was  not  fitted  to  me,  but  was  of  approximately  correct 
size.  It  was  an  MC-3  partial -pressure  suit,  but  had  seen  its 
better  days.  The  helmet  was  warped  and  would  not  sit  squarely 
upon  my  head  and  the  suit  had  been  repaired  in  several  places* 

I  had  two  pressure  points,  one  on  the  nead  just  above  the 
left  eye,  the  other  on  the  left  knee*  After  about  14  hours  the 
pressure  points  becaune  numb  and  no  longer  were  a  big  problem,  and 
the  routine  settled  down  to  just  another  job*  The  sleepiest  time 
that  I  encountered  was  about  1300  to  1630  hours  the  afternoon  of 
the  first  day.  I  did  not  request  to  go  to  sleep  during  this  time; 
however,  the  reaction  times  to  the  gauges  rose  to  their  highest 
values  during  this  time. 

I  might  add  that  my  own  opinion,  adopted  before  this  confine¬ 
ment  test  and  lasting  throughout  the  MANHIQH  HI  program,  was 
that  if  at  any  time,  a  test  became  effective  enough  to  m^e  my 
performance,  upon  exit,  less  than  that  required  for  the  balloon 
landing  at  the  end  of  the  actual  flight,  I  would  voluntarily  ex¬ 
cuse  myself  from  the  program*  I  felt  that  this  condition  would 
be  realized  by  myself  even  before  the  project  people  would  notice 
it* 

I  requested  sleep  early  in  the  morning  hours  of  the  second  day 
because  Z  felt  that  projecting  myself  beyond  this  point  without 


•l««p  aifht  0iui9  nt  to  bt  unabl*  to  stay  awakt  ntaf  txit  tlat* 
fbiii  in  partiouliri  aa  X  atatad  abovtt  X  did  not  want  to  happan* 

Surini;  tha  laat  houra  of  tha  taat  tha  ghugtt  baeama  aonawhat 
of  a  dlvaraion  fron  nonotony*  X  ata  mora  in  anaoka  now  inataad 
of  dafinita  naola*  Thara  waa  a  dafinita  naad  for  aora  dlvaraion 
froa  nonotony* 

During  tha  taat  I  fait  a  alngla  twlnga  of  raaantment  toward 
ona  of  tha  oparatora.  During  tha  laat  faw  houra  of  oparatlon 
thla  individual  aaamad  to  adopt  a  joking  or  kidding  attituda 
toward  tha  taat*  I  did  not  appraoiata  auoh  an  approach  by  tha 
paraona  outalda* 

Tha  aaat  baoana  uncomfortable  after  about  five  or  alx  hours « 
and  from  uhas  on  thora  was  considerable  repositioning  on  it*  I 
did  not  become  particularly  tired  or  feel  the  need  to  stretch 
or  to  stand  up,  but  Z  noticed  that  the  seat  was  uncomfortable* 

The  suit  discomforts  during  the  run  ware  only  the  two  pres¬ 
sure  points  discussed.  The  pressure  point  above  the  left  eye 
left  a  large  contusion*  The  discomfort  from  this  remained  for 
approximately  two  days.  The  pressure  point  on  the  left  knee 
caused  a  slight  limp  for  the  day  following  the  test*  Another 
discomfort  that  evidenced  itself  following  this  test  was  an 
itch*  This  itch  was  noticed  the  day  after  the  test  and  lasted 
for  about  six  or  seven  days  total*  The  condition  was  present 
on  most  of  the  body  except  the  head,  but  was  more  severe  on  the 
back  and  chest*  Heat  aggravated  this  condition  ond  upon  stepping 
from  an  air  conditioned  building  into  the  summer  air,  the  dis¬ 
comfort  was  especially  evident* 

C.  THE  WSIGHT  FIELD  CHAMBER  RUN 


In  the  chamber  run  no  diversion  was  consciously  found  to  be 
necessary,  even  though  the  time  of  the  test  was  longer  than  either 
the  confinement  test  or  the  real  flight* 

It  was  during  this  chamber  test  that  I  experienced  both  being 
slightly  too  warm,  before  starting  and  during  the  first  part  of 
the  test,  and  being  cold,  during  the  cooling  phase  before  starting 
to  altitude* 

A  certain  point  noted  during  the  cooling  phase  should  be 
brought  out  here,  as  it  bears  more  relation  to  the  difficulty 
with  heat  encountered  on  the  real  flight  than  it  might  have  If 
the  flight  temperature  had  been  as  expected.  As  the  chamber  was 
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oooltd  and  eait  vary  olosa  to  tha  aqullibrlua  tanparatura 

daairadi  X  fait  a  ehill  whloh  oauaad  aa  to  utlliia  tha  2-olo 

auit»  Whan  tha  praaaura  was  raduead  outaida  and  tha  eabln  altl*  • 

tuda  ellBbad  to  and  aaalad  off  batwaan  24^000  and  26|000  faatf 

alaoat  laaadlataly  I  fait  waraari  and  notad  thia  faallns  both 

on  ay  notao  and  ovar  tha  Intareoa*  Thia  wara  faallns  ooourrad 

whan  Z  waa  atlll  In  tha  aaaa  eondltlon  of  baing  wat  with  awaat 

and  with  tha  aaaa  inalda  tanparatura  raadlng*  I  daoidad  tha 

raaaon  was  tha  faot  that  eonvaotlva  transfar  of  haat  from  ay 

body  was  lowartd  whan  tha  Inoida  oapsula  praaaura  waa  lowarad* 

Thara  waa  no  dlaooafort  at  all  axparlanoad  from  sitting  and 
baing  so  physically  rastriotsd  from  aovsatnt  for  so  long*  Hy 
prassurt  suit  fit  ma  battar  and  tha  wab  saat  installad  in  tha 
capsula  was  axoaptionally  eoafortabla.  Aa  oomparad  to  tha 
eonfinaaant  tasty  tha  only  increasad  Inoonvanlenoe  oaaa  with 
usa  of  tha  urina  bottles y  since  I  could  neither  .sit  nor  stand 
completely y  but  could  only  half-crouch*  ^ 

I  feel  that  discomfort  might  have  been  noticed  more  with 
this  pressure  suit  had  I  not  been  Introduced  to  these  by  wearing 
such  an  Ill-fitting  suit  as  I  did  In  the  confinement  test* 

In  the  chamber  flight  no  pressure  point  ever  reached  the 
condition  of  being  foremost  in  my  mind  as  the  two  did  In  the 

confinement  test.  In  that  test  those  two  points  occupied  much  ^ 

conscious  thought  for  several  hours* 

My  mental  attitude  had  the  advantage  of  being  conditioned 
both  by  the  confinement  test  and  by  my  realization  that  if  the 
primary  subject  were  to  be  lost  to  the  program,  there  would  be 
another  unprogrammed  step-up  in  tempo  to  qualify  another  subject 
for  the  flight.  Since  this  second  subject  would  be  myself,  I  ' 

tried  to  push  as  hard  as  I  could  during  these  tests;  to  learn  as 
much  about  the  systems  as  possible,  always  as  if  I  were  going  to 
make  the  flight.  This  attitude  supplied  uses  for  my  time  during 
the  chamber  run  that  allowed  very  little  time  or  need  to  look 
purposely  for  diversions. 

D.  HANHIGH  III  FLIGHT 

The  flight  had  by  far  enough  activity  to  be  anything  but 
boring.  In  fact,  the  work  schedule  was  almost  impossible  to 
accomplish.  I  experienced  no  apprehension  during  the  flight, 
or  before;  in  fact,  it  was  an  octreme  pleasure  to  be  launched 
after  so  much  delay.  Other  than  the  heat,  no  physical  discomfort 
was  found  during  the  normal  port  of  the  flight*  However,  during 
the  last  one  and  one-half  hours  of  descent,  when  the  capsule 
floor  \iaa  being  used  to  stow  loose  items  in  anticipation  of  im¬ 
pact,  the  muscles  in  the  lower  part  of  my  thigh  became  cramped, 
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X  think  thif  or»iap  and  pain  woa  praoipitatad  by  my  having  to 
ropoaition  my  foot  on  top  of  tho  itoaa  on  tho  floori  lifting 
ny  logo  off  tho  wwb  toaty  and  iaoroaoing  tho  ooat  prooouro 
folt  by  ay  but to oka*  Thio  oaall  ohango  in  position  eausod 
this  disoofflfort* 

hovor  was  any  fooling  of  rooontaont  or  angor  folt  by  ay* 
solf  toward  any  aombor  of  tho  projoot  on  tho  ground*  During 
tho  trying  poriod  of  tho  dosoont  I  oould  oaslly  guoss  that 
oortain  disousslons  woro  going  on  among  tho  projoot  group* 

I  know  that  thoso  discussions  woro  sparod  mo  out  of  oonsidor* 
ation  for  ay  position*  ospooially  sineo  thoro  was  no  real  nood 
for  me  to  oontributo  to  thorn*  I  bad  my  own  deflnito  opinions 
as  to  tho  plan  that  should  bo  followod;  howovor*  I  know  that 
all  porsono  involvod  had  ay  host  intorost  at  hoart,  and  I  novor 
folt  any  animosity  bocauoo  of  a  diffcrenco  of  opinion* 

That  tho  flight  aspoets  woro  intoresting  and  absorbing  to 
BO  in  tho  oxtroao  was  evldoncod  in  aany  ways*  One  of  tho  most 
outstanding  oxaaples  is  the  fact  that  I  grossly  ovor  extended 
ayself  in  neglecting  both  food  and  water  intake.  ^4hen  I  re¬ 
called  this  fact*  I  suddenly  realized  ay  great  hunger  and  thirst* 
but  I  was  never  conscious  of  approaching  these  conditions* 

E.  SUMMAHI 


The  confinement  test  tested  claustrophobia  well*  However* 
for  ae*  it  was  simply  a  test  of  long  duration  In  a  small. place 
with  little  diversion.  Even  though  the  gauges  were  monitored 
during  the  whole  time,  they  did  not  provide  enough  diversion  to 
prevent  monotony. 

The  chamber  run  was  more  strenuous  than  the  confinement  test* 
and  longer  in  duration  than  either  that  test  or  the  flight*  No 
test  was  as  interesting  or  as  stressing  as  the  actual  flight* 
However*  It  was  so  enjoyable  that. the  heat  stress  condition  it¬ 
self  as  well  as  some  necessary  functions  became  so  relatively 
unimportant  as  to  be  ignored  or  overlooked.  No  diversions  were 
necessary!  in  fact,  Z  cannot  believe  that  boredom  could  occur 
on  such  a  flight  even  if  only  a  few  basic  scientific  instruments 
were  available*  Except  for  being  tired  and  needing  liquids  im¬ 
mediately  aftex*  the  flight*  no  difficulties  remained*  The  lack 
of  a  good  in-capsule  voice  recorder  was  noted  on  both  the  chamber 
test  and  the  real  flight*  Notes  had  to  be  token  in  the  chamber 
run  in  place  of  this  recorder*  Note-taking  Is  more  time  con- 
suming,  end  for  this  and  other  reasons*  may  not  allow  the  true 
•ubjeotive  feelings  to  be  obtained  for  later  analysis*  The  radio 
failure  which  occurred  during  the  psychologically  interesting 
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landing  phaaa  of  tha  raal  flight  loft  only  tho  diotot  and  tho 
aubjoet’a  uaioory  for  rtoordlng  oubjootivo  data*  Tho  diotot 
did  not  oporato  proporly  and  all  thooo  Itoraa  of  Intoroat  had 
to  bo  rooallad  from  tho  falllblo  momory* 

During  tho  roal  flight  *  from  tho  tiao  tho  toaporaturo  reao 
aboro  about  and  whon  ay  aotlvity  droppod  low  onough  to 

allow  tiao  for  roflootlvo  thinking*  I  notlood  aoaothlng  that 
had  boon  flrot  notlood  In  tho  Wright  riold  toot  -  tho  groator 
rotontion  of  body  boat  whon  undor  roduood  prooouro  oonditions* 
This  fact  would  not  havo  boon  as  orldont  to  ao  poroonally  at 
thoao  highor  toaporaturoa  if  notloo  of  it  hod  not  oeeurrod  at 
ecnatant  toaporaturo  during  tho  ohambor  run* 

As  further  oYldonoo  during  tho  flight,  tho  ooaaand  radio 
heatod  up  to  a  toaporaturo  far  in  oxeess  of  that  which  would 
normally  hare  boon  tho  hoatlng  situation  within  the  radio* 
However,  tho  radio  became  almost  too  hot  to  touch,  while  other 
metallic  items  within  the  eap/sule  never  approached  this  con¬ 
dition*  Even  the  walls  of  the  capsule  exposed  on  the  sunny 
side  never  became  this  hot.  This  high  temperature  condition 
was  a  result  of  the  fact  that  the  heat  output  of  the  radio  it¬ 
self,  combined  with  the  higher  capsule  atmospheric  temperature, 
could  not  be  transferred  away  effectively  because  of  the  re¬ 
duced  convective  ability  of  the  inside  atmosphere  at  its  lowered 
pressure.  In  order  to  accomplish  this  transfer,  the  temperature 
rise  would  have  had  to  be  greater  than  a  normal  temperature  rise* 

This  same  condition  of  reduced  convective  transfer  ability 
was  undoubtedly  operating  against  my  body  cooling  system,  lower¬ 
ing  my  tolerance  to  heat  and  causing  a  faster  rise  in  my  tem¬ 
perature  once  the  body  \/as  no  longer  able  to  compensate*  In 
substantiating  this  possibility,  I  would  like  to  quote  from  my 
’..'right  Field  chamber  notes. 

The  conditions  were  as  follows:  I  was  in  the  capsule,  seeled 
off,  \/ith  the  atmosphere  established.  The  capsule  was  sealed 
inside  the  low  pressure  environmental  chamber  at  Wright  Field* 

For  several  hours  both  the  chamber  and  the  inside  capsule  pres¬ 
sure  had  been  maintained  at  the  local  pressure  altitude  (approxi¬ 
mately  UOO  feet)*  During  this  time  the  refrigeration  coils  on 
the  chamber  walls  bad  been  cooled  down  and  the  air  inside  the 
chamber  circulated  over  them  to  reduce  its  temperature  to  the 
stratospheric  temperoture  (-53*C)*  I  was  sweaty,  and  as  the 
temperature  dropped,  X  donned  the  2-olo  suit  for  warmth*  The 
temperature  inside  the  capsule  had  stabilizod  ot  ?7*F  when  the 
depressuriaation  of  the  chamber  began*  The  inside  temperature 
remained  constant,  but  the  capsule  atmospheric  pressure  dropped 


with  th«  ehtabtr  prtaiurt  uatil  29tOOO  f«*t  was  raaohtd*  At. 
this  point  tho  oapaulo  valva  that  vantad  it  to  tha  ehaabar 
autonatioally  oaalad  off|  laaving  tha  eapoula  praaaura  at 
S5i000  faat  for  tha  ranaiadar  of  tha  run*  Tha  following  aota 
waa  nada  at  thia  tiaai 

110947  -  Vnsippad  tha  2-olo  auit  -  dry  and  vary  oomfortabla* 
Tha  warfflaat  that  I  hava  fait  ainoa  tha  oold  runt  atartad* 
Ohaokad  for  hypoxia  baeauaa  of  tha  warm  faaling.  CO2  okay* 

PO2  210  okay*  Want  on  saak  for  four  ainutaa  anyway*  Warn 
foaling  proved  to  ba  natural  ratention  of  body  haat*" 

Thera  waa  a  definite  ohange  in  body  feeling  at  thia  point 
that  caused  the  above  queationing  approach  aaaociated  with  a 
constant  inside  capsule  temperature*  I  can  contribute  this 
narked  increase  in  coafort  from  cold  to' comfortably  cool  or 
warm  to  reduction  of  convective  transfer  within  the  capsule 
caused  by  reduced  capsule  atmospheric  density*  I  bad  noticed 
the  condition  of  "feeling  warmer"  when  only  the  capsule  atmos¬ 
pheric  pressure  had  been  changed  and  the  temperature  had  re¬ 
mained  constant*  This  change  in  feeling  was  so  definite  and 
rapid  as  to  cause  me  to  consume  considerable  time  making  sure  . 
this  warm  feeling  was  not  that  acoompanying  my  own  peculiar 
reactions  to  hypoxia  onset*  It  was  so  definite  as  to  provide 
reason  enough  for  me  to  take  steps  against  hypoxia  even  though 
the  reading  on  oxygen  partial  pressure  was  available  to  me* 

r.  RECOMMENDATIONS 


The  following  recommendations  may  be  made  from  the  results 
obtained  and  lessons  learned  during  the  MANEIGH  III  flight  and 
some  of  the  preceding  tests:  ' 

1*  Have  in-capsule  automatic  voice  recorder* 

2*  Use  experienced  crews  on  all  tests  and  the  flight*  Keep 
the  same  team  if  possible* 

3*  If  communications  apparently  fail*  assume  the  in-flight 
receiver  is  still  operating*  Keep  talking  and  constantly  re¬ 
peating  any  information  that  could  possibly  be  of  any  value  to 
the  pilot* 

4*  Data  read-out  should  be  more  rapid,  even  to  automatic 
warning  of  potential  dangers  as  indicated  from  transmitted  phys¬ 
iological  data* 


9«  Ittftbliah  th«  dMctr  «r««at  *•  ttaparatur*  liaitS) 
with  tha  total  oparatioa  in  nini*  Toif  inatanoof  la  tbla  oaao 
tho  daagoroua  tonparaturo  to  whloh  tha  body  oaa  ba  aubjaotad 
ooour  auoh  lowar  on  tha  tharaonatrio  aoala  than  uadar  aoraal 
ooaditloaa*  Thio  foot  la  trua  not  only  baoauaa  of  aa  axoitad 
aabjaot  oondition  and  haavy  work  load*  but  alao  baoauaa  of  tha 
phyalologleal  affaeta  on  tha  body  ooolinf  aaehaniaaa  by  tha 
praaaurt  auit  and  lowarad  oapaula  ataonphario  praasura* 


188 


OSAPTiER  2X 

008HXO  RAfiXATZON  STUOZSS* 


A.  IRTRODUOTIOR 

Sine*  th«  obitrvatlott  bjr  Ohaa*  in  195^  of  tha  (raying  of 
hair  on  aioa  axpoaad  in  tha  atratoaphara  for  parioda  of  about 
ona  daji  it  waa  datmad  adviaabla  to  monitor  tha  ara  and  ehaat 
hair  of  pilota  on  tha  MANRIQB  balloon  program  in  ordar  to  eor- 
ralata  ehangaa  of  hair  pigmantatioa  with  tha  paaaaga  of  haavj 
primary  eoamio  ray  nuolai*  Thia  program  waa  initiatad  on  tha 
HANHIQH  II  flight  piloted  by  Colonel  D.  0*  Simona  and  •aiailar 
aaulaion  praparationa  ware  fitted  to  tha  proapeotive  pilota 
for  tha  MANHIQH  III  flight*  Thia  flight  waa  originally  planned 
to  taka  jplaoa  from  Croaby,  Kinnaaota«  at  gaomagnatie  latitude 
an  area  where  tha  low  energy  heavy  prlmariea  can  reach 
undeviated  by  the  earth's  magnetic  field*  Owing  to  delay  in 
the  prograat  tmfavorable  flight  trajectories  during' the  fall 
necessitated  the  transfer  of  the  operation  to  Holloman  Air 
Force  Base,  New  Mexico,  located  at  geomagnetic  latitude  4l*K, 
where  the  biologically  effective  low  energy  primaries  are  devi« 
ated  by  the  magnetic  field* 

Nevertheless,  the  skin  emulsion  monitors  were  mounted  on 
the  arms  and  chest  of  Lt  C*  McClure  and  processed  several  days 
after  tho  flight  termination*  These  particular  emulsions  de¬ 
veloped  with  an  excessively  high  background  of  slow  electron 
tracks  whose  density  was  such  as  to  render  the  cosmic  ray  re¬ 
cording  visible  only  at  high  magnification,  in  excess  of  500  X 
diameters.  This  high  electron  track  background  did  not  origi¬ 
nate  from  flight  in  the  stratosphere,  as  a  ground  control  plate 
of  identical  history  showed  an  Identical  electron  track  back¬ 
ground*  Two  other  units  of  emulsion,  B  and  C,  described  in 
Table  I,  mounted  on  the  outside  of  the  gondola  developed  with 
a  normal  background  and  furnished  a  measure  of  the  star  pro¬ 
ducing  radiation  for  this  flight* 

The  mysterious  blackening  of  the  skin  monitor  emulsions 
appears  to  be  explicable  on  the  basis  of  the  following  obser¬ 
vations.  the  balloon  launching  operation  was  transferred 

from  Crosby  to  Holloman  Air  Force  Base,  the  capsule  and  all 
its  externally  mounted  instrumentation  (Including  emulsion 
blocks  B  and  0}  was  placed  on  a  C-125  transport  plane  at  a  dis¬ 
tance  of  about  15  feet  from  the  cockpit*  The  skin  monitors, 


^  By  Dr*  li,  V^oda 
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7ABLB  X 


\ 


92S0RXP7I0N  OT  ]i^iUL^XON  BLOOXS  MOUNTED  miilRKALLX 
ON  TUB  KANtlXQt!  XXX  OAPSULN 


Dtaorlptiott 

Block  B  - 

Block  C 

Oompontnts 

Ilford  G  3  pelllolea 
600  mlorons  thick 

Dual  ciroulcr  cast¬ 
ings  prepared  from 
Ilford  0  5  gel 

Ag«  at  time  of 

6Z  days 

31  days 

davtlopaent 

1 

Volume  aoanned 

0.259  cc 

» 

0.138 

Star  Tally  of  > 

3  prongs 

96 

58 

Stars  per  cc  In 
flovm  emulsions 

370 

420 

Stars  per  cc  in  lab- 
oratory  control 

50 

50 

Stars  ner  cc  due  to 
flight' 

320 

570 

Star  intensity  per 

895  i  91 

1030  1  135 

4 

cc/day* 

V. 

*CoDputed  on  a  basis  that  the  balloon  spent  hours  at  ela- 
Tatlons  S  60|000  feet* 


190 


how«v«r)  w*r«  o«rrltd  in  th«  writtr*s  handbag  whieh  waa  atorad 
during  night  naar  tha  pilot *a  eoekpit  at  a  dietanoa  of  about 
thraa  to  fiva  faat  from  tha  radlua  aotlvatad  luainoua  diala  on 
tha  control  panal*  Xt  would  thus  appaar  that  thaaa  praparotiona 
wara  apoilad  aa  a  raault  of  about  18  houra  proxiaity  to  tha 
nuaaroua  radioaetiva  gaona  ray  aaitting  aouroaa  on  tha  control 
panal*  Tha  laaaon  laarnad  froa  this  axparlanoa  ahould  ba  aada 
known  to  all  parsonnal  oonearnad  with  tha  rooovary  of  amulalon 
following  rookat  and  aatallita  axpoauras*  Tha  raoovary  orawa 
on  tha  Atlao  and  Dlaoovarar  prograas  hava  baan  alartad  to  katp 
tha  aaulalon  blooko  as  far  aa  possible  from  tha  plane’s  oockpit 
and  to  aroid  wearing  watobas  with  luainouo  dials*  This  in¬ 
formation  should  ba  oada  available  to  similar  programs  such  as 
tha  X-15  and  tha  DTNASOAS* 

B.  8KIN  MONITOR  PREPARATION 


Tha  emulsion  units  worn  by  Lt  McClure  represent  an  improve¬ 
ment  in  design  over  those  mounted  on  Colonel  Simons*  On  the 
MA17HIGH  II  flight  some  sweat  penetrated  the  flexible  protective 
housing  causing  adhesion  of  about  10  percent  of  the  emulsion 
surface  to  the  black  paper  «rrapplng*  This  difficulty  did  not 
occur  on  the  MANHIGH  III  flight*  despite  the  excessively  high 
body  temperature  of  the  pilot*  owing  to  the  incorporation  of  a 
layer  of  polyethylene  sheeting  between  the  emulsion  and  the 
black  paper*  This  additional  waterproofing  did  not  increase 
the  bulk  or  rigidity  of  the  monitor  appreciably*  and  on  post¬ 
flight  questioning  the  pilot  stated  that  the  units  did  not  cause 
discomfort  or  Interfere  with  his  operations  during  the  flight* 
Since  these  special  skin  monitoring  devices  may  prove  useful  on 
other  manned  flights  near  or  above  the  top  of  the  atmosphere* 
a  complete  description  of  their  construction  follows: 

1.  Ilford  G  5  unsupported  emulsion  sheets  600  microns  thick 
are  cut  into  rectangular  pieces  measuring  3  by  10  cm*  In  order 
to  secure  adequate  pliability  the  sheets  should  be  maintained 
at  60  to  70  percent  relative  humidity  for  one  to  two  hours*  This 
does  not  reduce  sensitivity  appreciably  but  permits  fitting  the 
final  preparation  to  the  contour  of  the  arms  and  chest* 

The  emulsion  is  placed  with  its  dull  side  uppermost  be¬ 
tween  two  sheets  of  thin  polyethylene  sheeting  and  covered  with 
sheets  of  thin  light-tight  paper*  The  edges  are  rendered  light¬ 
tight  by  sealing  the  periphery  with  a  bond  of  10  mm  wide  black 
nylon  adhesive  tape*  The  unit  is  then  wrapped  in  a  shoot  of 
water-proof  "Paraflln"  measuring  11  by  12  cm,  overlapping  edges 
and  sealing  them  with  cellulose  adhesive  tape*  To  prevent  tearing 
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of  thf  thift  "PoraflXai"  itttriaX  it  it  oevtrtd  with  •  otrip 

of  whit*  ourgiooX  odihoiiv*  pXaottr  9  by  20  oa»  AXX  idon*  * 

tifioation  and  eriantation  aarka  art  Inaoribad  on  tha  I'jrgioaX 
tapa  ourfaoa* 

3*  A  partiouXarXy  uaafuX  oriantatioa  nark  io  to  intoriba 
a  oirela  XO  aa  in  diamatar  naar  a  eornar  of  th*  praparation* 

Tha  eoapaaa  naadXa  ahouXd  ba  praaaad  into  th*  aaulaion  Xayar 
00  aa  to  produea  a  aaohanioal  latant  iaaga*  Th*  Xarg*  axtarnaX 
eirol*  dafinaa  th*  IntaraaX  poaltlon  of  thla  point  and  ia  nor* 
raadlly  vialbX*  on  photographs  of  tha  praparation  nountad  on 
th*  body.  Th*  units  for  th*  right  and  Xaft  am  should  b*  idan- 
tifiad  byan"R"  and  *'L"  nark,  raspaotivaly. 

4.  Th*  skin  nonltors  should  b*  plaoad  on  a  ralativoly  flat 
portion  of  th*  arm  and  orlantad  so  that  tha  sdgas  ar*  daflnad 
by  charaotaristlo  skin  plgmantation  marks  such  as  A  and  B  of 
Figure  31«  This  serves  to  define  th*  corresponding  coordinats 

of  point  C  with  reference  to  th*  skin.  In  th*  absene*  of  natural 
pigmentation  marks,  four  tattooed  points  at  the  corner  of  th* 

*aulslon  can  be  imprinted  with  Indelible  ink*  , 

5.  The  monitor  is  then  fitted  to  the  arm  contour  with  the 

aid  of  three  bands  of  one  inch  wide  adhesive  tap*.  Th*  final  * 

tension  should  be  applied  by  the  pilot  so  as  to  feel  comfortable 
and  not  to  interfere  with  circulation  of  the  blood.  The  rub¬ 
berized  sleeve  of  the  pressure  suit  worn  by  the  pilot  is  largely 
Instrumental  in  keeping  the  monitor  in  place.  The  arms  should, 
be  photographed  before  and  after  flight  and  the  region  under  and 
adjoining  the  monitor  should  be  carefully  inspected  prior  to 

flight,  for  the  presence  of  background  greying  hair.  * 

6.  After  flight  termination  and  removal  of  the  pressure 
suit  the  skin  monitor  preparations  are  usually  bathed  in  sweat. 

After  removal  they  should  be  blotted  between  absorbent  paper  and 
allowed  to  air  dry  before  being  opened  in  the  darkroom.  Prior 
to  development,  appropriate  identification  marks  should  be  in¬ 
scribed  on  the  emulsion  proper.  As  is  well  known,  pencil  in¬ 
scription  marks  on  th*  upper  emulsion  surface  make  permanent 
markings  on  development.  The  emulsion  sheets  are  mounted  on 
subbed  glass  and  developed  by  any  of  the  standard  methods  for 
600  micron  thick  pellicles  as  practiced  in  cosmic  ray  nuclear 
emulsion  research.  Since  the  bright  lower  surface  of  the  emul¬ 
sion  adheres  best  to  th*  glass  support,  oar*  should  be  taken  in 
preparing  and  orienting  th*  monitor,  that  this  particular  surface 
is  adjacent  to  th*  akin. 
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7*  Tht  preotfttd  taulaion  if  fxffliintdl  Bloretoopieflly  for 
thf  eharaoitriftlo  traoka  of  htavy  priaarita  and  tha  ooordinataa 
of  tha  peinta  whara  tha  traoka  antar  and  laava  tha  aaulalon  layar 
ara  plottad  on  ^raph  papar*  Tha  dlatanoa  batwaan  tha  two  poiata 
raproaanta  tha  horizontal  projaotion  of  tha  traok  and  la  pro* 
portionol  to  tha  obliquity  of  tha  Inoidant  haavy  partlolaa*  Tha 
ataap  traoka  ara  aoat  aultad  for  oorralation  with  ehangaa  la  hair 
or  akin  plgnantation*  A  typioal  graph  of  traok  orlantation  la 
raproduoad  in  Colonal  David  0*  Slaona*  raport  "Obaarvatlona  in 
High-Altituda  Saalad-Cabln  Balloon  Flight'*  paga  83(|  VoluBa  10| 

No«  2  Air  Dnlvaraity  Quartarly  lia/iaw* 

C.  EXPOSURE  TD  STAR  PnODUCItlQ  RADIATIOW 

Two  bloeka  of  nuclear  anulaionSf  daserlbad  in  Table  I|  ware 
mounted  on  the  outaide  of  the  capaule*  Theae  developed  aatia- 
faetorily  and  atar  counts  of  nuclear  dialntegratlona  conatltuted 
of  three  or  nore  pronga  were  tallied  along  aeaaured  awatha  of 
enulalon  using  a  40  X  oil  Isunersion  fluorite  objective  and  10  X 
eyepieces.  The  two  Independent  results  of  895  1  91  and  IO3O  * 

133  stars  per  cc  per  day  are  in  good  agreement  within  the  liaits 
of  statisticed  error.  The  average  vfd.ue  of  the  two  analyses  of 
946  t  76  stars  per  cc  per  day  is  essentially  identical  with  meas¬ 
urements  made  at  Pyote,  Texas  (A  =  4l*N)  on  stratosphere  balloons 
launched  in  1951  and  1954|  whlcn  averaged  815  t  104  stars  per  cc 
per  day.  This  suggests  that  the  star  producing  radiation  does 
not  vary  markedly  with  the  solar  sunspot  cycle  at  4l*N  geomagnetic 
latitude.  On  the  liANEIGH  II  flight  conducted  at  geomagnetic  lati¬ 
tude  55*N  a  very  pronounced  time  variation  was  observed.  The  re¬ 
sults  of  the  two  piloted  flights  sure  compared  in  Table  II. 

D.  SCINTILLATION  OBSERVATIONS 


The  pilot  of  tlANHIGH  III  was  provided  with  a  zinc  sulfide 
phosphor  screen  and  a  7  X  prefocused  magnifying  glass  in  an  attempt 
to  note  the  nature  of  the  light  emitted  by  the  phosphor  as  a  result 
of  activation  by  the  cosmic  radiation.  The  observations  of  the 
scintillations  necessitates  a  dark  adapted  eye  and  this  program 
was  scheduled  for  the  night  hours  of  the  flight.  Since  the  bal¬ 
loon  was  forced  to  descend  during  daylight  these  visual  obser¬ 
vations  could  not  be  made. 

Lt  McClure  was  also  provided  with  a  second  zinc  sulfide  screen 
mounted  between  two  film  pack  containers  in  an  attempt  to  record 
light  emission  photographically.  On  one  sot  of  films,  exposed 
for  two  hours,  a  pair  of  grey  spots  developed  in  perfect  register 
on  the  opposing  films.  Mlorodonsitometor  tracings  of  these  spots 
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«rt  ixhibittd  in  Figurt  92*  blaek«ning  may  havt  b««a  pro- 
duotd  «■  «  roiult  of  tho  diolntogration  of  a  sino  or  oulfur 
auoltua  la  tho  phoaphor  aorooni  tho  aoeondary  alpha  partloloa 
and  protena  travoralng  tho  alne  aulfido  grain  produeing  tho 
Xualaoaeont  roaotion* 


TABLB  XI 

COMPATiATIVB  STAH  PHODUCTION  ON  MANHIOH  FLXOHTS 


Flight  Data 

MANHIQH  II 

MANHIGK  III 

Pilot 

Lt  Col  D*  Q*  Simons 

Lt  C.  M.  McClure 

Date 

19  August  1957 

8  October  1958 

Launching  Area 

Crosby,  Minnesota 

Holloman  Air  Force 
Base,  New  Mexico 

Geomagnetic  Latitude 

55*N 

4i®n 

Maximum  Altltu($,«: 

101,000  feet 

99*000  feet 

Duration  at  7 

60,000  feet 

29*2  hours 

8.58  hours 

Star  Intensity  per 
cc  per  day 

Large  emulsion  block:. 

1170  i  42 

946  2  76 

Skin  monitor: 

1435  1  54 

No  reading 

S.  COLLECTION  OF  RADIOACTIVE  AND  HETBORITIC  DUSTS 

During  tho  aunuatr  and  fall  of  1998  a  number  of  eettlod  dust 
aaaploa  were  oollootod  at  high  altitudes  during  the  flight  of 
atratoaphere  balloonst  These  aampleo  were  tested  for  radioactive 
aggregates  and  nickel -bearing  particles  by  nuclear  emulsion  and 
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alareohtfliloal  taeh&lqu«a«  Advantagt  waa  takaa  of  tha  MANB20R 
ZXI  flight  aa  aa  uppar  ataoaphara  aamplias  daviea*  Xa  par- 
ti;«ular«  it  waa  poaaibla  to  Xooata  tha  eolXaetloa  dlahaa  oa 
tha  tep-ttoat  natal  yalva  plata  tharaby  avoiding  tha  ahadow 
iatroduoad  by  tha  body  of  tha  balloon*  7ha  raaulta  of  thaaa 
obaarvationa  ara  aumaarizad  in  Qaophyaloal  Raaaareh  Dlraotorata 
Laboratory  Raporta  No*  9  and  Ho*  10* 


197 


0XAP9IA  X 


AVkVtm  or  PUrStOLOaiOAL  and  OASXN  XENP^RATUfiS  DATA* 


Aa  txAffliaatloa  of  tbt  toaporaturo  data  froa  tba  MANHZOU  ZZZ 
flight  abowa  that  boat  waa  atorad  in  tba  pilot 'a  body  to  a  dagraa 
auffieiaat  to  eauna  taraiaatioa  of  tba  flight*  Tba  analyaia  will 
ba  aada  ia  taraa  of  a  aoa-ataadard  physiological  iadax»  baeausa 
ataadard  iadioaai  aa  davalopad  at  DCLA  aad  tba  Aaro  Madioal  Ziab- 
oratoryt  WADC*  ara  baaad  oa  aavara  baat  axpoaura  for  ralativaly 
abort  tiaa  parioda.  Za  tba  MANBIQH  ZII  flight*  tba  tima  pariod 
was  long  and  tba  baat  load  axtarnally  was  ralativaly  mild*  vrbila 
it  would  ba  halpful  to  ba  abla  to  usa  aithar  tba  UCLA  "Body  Stor¬ 
age  Index"  or  tba  "Index  of  Strain"  as  used  at  the  Aero  Medical 
Laboratory  these  indloes  are  meaningless  because  of  the  long  time 
Involved  In  the  MAHHIGH  III  flight.  The  "Body  Storage  Index"  is 
an  expression  of  heat  storage  at  an  hourly  rate.  The  "Index  of 
Strain"  uses  an  hourly  rate  for  rise  in  rectal  temperature  and  an 
hourly  rate  for  secretion  of  sweat*  which  was  not  measured  in  the 
HAITHIGH  III  flight. 

The  very  high  level  of  heart  rate  and  the  high  rectal  tem¬ 
perature  mean  that  the  pilot  was  well  into  a  state  of  "impending 
heat  stroke"  as  defined  in  reports  from  the  Aero  Medical  Lab¬ 
oratory*  WADG.**  This  state  of  impending  heat  stroke  is  syn¬ 
onymous  with  the  physiological  tolerance  limit  as  used  in  ex¬ 
perimental  worm  in  severe  beat  exposure. 

Another  way  to  define  the  physiological  end-point  is  by  cal¬ 
culating  the  total  heat  stored  in  the  body.  When  storage  has 
reached  100  kcal/m2,  the  critical  level  has  been  reached.  The 
calculation  of  heat  storage  is  made  according  to  the  formula 
shown  as  equation  (1). 

■*  By  Dr,  Paul  Webb 

••  Veghte*  James  H.  and  Paul  Webb*  "Clothing  and  Tolerance  to 
Heat",  WADC  Technical  Report  57-759 •  1957* 

Veghte*  James  K*  and  Paul  Webb*  "Extending  Human  Tolerance 
to  Heat  by  Prior  Body  Cooling"*  WADC  Technical  Report 
58-412*  1958. 
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■  ^^*7  4.06*  0  (1) 

2 *04  tfi 

m  134  koal/n^ 


2 

!•  body  storago  in  koal/m 

la  body  walght  in  kiiograoiB 

2 

S.A.  ia  aurfaca  area  Ih  0 

At^  la  change  In  mean  body  temperature 

0.83  la  a  conatant  to  convert  body  weight  Into  an 
equivalent  weight  of  water* 

Values  from  the  MANHIGH  III  flight  hate  been  substituted  into  the  . 
formula  for  body  storage  and  a  solution  of  the  equation  shows  that 
134  kcal/m^  were  stored  over  the  entire  flight.  This  is  obviously 
above  the  critical  level.  _ 

Body  storage  is  based  upon'  a  calculation  of  the  change  in  the 
mean  body  temperature.  The  mean  body  temperature  (t.  )  has  been 
computed  by  using  the  Burton  equation^  shown  as  equation  (2)* 

Vi 

At.  *  0.67  AV  ♦  0.33  At. 

D  r  0 

»  0.67  X  4.16*  C  ♦  0.33  X  3.9*C  (2) 


■  4.06*  C 


At^  is  the  change  in  mean  body  temperature 

At^  ia  the  change  in  reotal  temperature  in  degrees  0 
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if  th»  obfaff  if  itaa  aklft  tfaptriturt  la  itgrtta  0* 

Thf  ohaagf  ot  four  dofroof  0  ia  ■••a  body  tomporaturo  if  alao 
quit#  high* 

A  prior  oxporiaoAt  uador  laboratory  oondltionai  oa  tho  ground « 
with  tho  aafli  aubjoott  wao  aado  at  tho  Aoro  Modloal  Laboratory  on 
30  July  1938*  Tho  eonditiona  wtro  quit#  diffurtnt  froa  thoat  in 
tho  MANHXOH  ZXI  flight*  Howavari  in  both  axpoauraa  a  vary  groat 
haat  atoraga  laval  waa  raaohad*  Xn  tho  laboratory  axpariaant 
tha  aubjaot  waa  axpoaad  nuda  to  a  tanparatura  of  I60*r  in  tha 
axpariaantal  ehaabar  at  tha  Aaro  Madioal  Laboratory*  Xn  60  ain- 
tttaa  tha  aubjaot  nad  raaohad  tha  baginning  of  tha  atata  of  ia- 
ponding  haat  atroka*  and  tha  axpariaant  waa  taralnatad*  Oal- 
oulationa  froa  that  axpoaura  wara  aada  uaing  tha  aaaa  foraulaa  aa 
ahown  in  aqxiationa  (1)  and  (2)*  Tha  ohanga  in  body  tamparatura 
waa  2*3*0  and  a  total  of  83  kcal/a^  waa  atorad*  Tha  tarainal 
haart  rata  in  thia  axpariaant  waa  160*  All  tha  valuaa  wara  lowar 
in  tha  laboratory  axpariaant  than  in  tha  MANHIGH  III  flight  but 
wa  purpoaaly  atop  at  tha  bagixming  of  tha  atata  of  iapanding  haat 
etroka*  and  taraination  of  tha  axpariaant  ia  poaaibla  iaaediataly 
aftar  tha  daoiaion  is  taken*  In  oontrast*  in  tha  actual  balloon 
flight,  after  the  decision  was  made  to  terainate  tha  flight, 
anothar  period  of  hours  was  needed  to  bring  the  balloon  back  to 
earth* 

There  are  soae  interesting  differences  in  tha  data  for  tha 
laboratory  experiaent  and  tha  actual  M:Jn!IGII  III  flight*  In  tha 
laboratory  experiaent  the  terminal  rectal  teaperature  was  102*8*F, 
compared  to  IO6.3*  in  the  flight.  However,  the  measured  mean  skin 
temperature  reached  102.8*  in  tha  laboratory  experiment  since  the 
axcernal  heat  load  waa  extremely  high  -  air/wall  teaparatura  of 
160*F.  In  the  flight,  the  very  high  rectal  teaparatura  was  bal¬ 
anced  by  what  must  have  been  a  somewhat  lower  (although  not 
aeasured)  skin  temperature.  An  assumption  has  been  made  that 
tha  skin  taaparature  at  tha  and  of  tha  MANHIGH  III  flight  was 
approximately  100*F.  A  calculation  of  tha  mean  body  teaparatura 
in  tha  two  axpariaants  shows  that  in  tha  laboratory  axpai;iaent 
t^  »  102.8*F  and  in  tha  MAHHXGH  III  flight  tha  tarainal  t^  - 
104,3*r. 

If  tha  decision  to  tarainata  tha  flight  was  aada  on  tha  ground 
at  about  I63O1  than  values  can  be  taken  froa  the  data  to  dataraina 
body  storage  and  naan  body  teaparatura  at  this  tine*  The  rectal 
taaparature  at  I63O  was  103*r,  and  wa  can  assume  a  mean  skin  taa- 
paratura  of  99*r*  Parantbatically  it  should  be  pointed  out  that 
these  skin  teaperaturas  for  tha  flight  are  pure  guacswork,  but 
they  are  based  on  axparianoa  with  soaewhat  siailar  exposures  in 
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Iht  Uberatory*  Oaloulatlnf  tha  atan  body  tonporaturo  wa  find 
lb  ■  103*f  and  body  afeoraa#  waa  U1  koal/a2»  At  thia  point 
tho  pilot 'a  hoart  rato  had  already  roaohod  tho  naxiaua  Itvol  of 
160*  for  tho  next  two  houra  hoot  atorafo  oontinuodi  only  to 
atop  whon  tho  balloon  had  landed* 

Zt  it  not  hard  to  find  eauooa  for  tho  oxoooaivo  heat  atoraf^ 
which  oauflod  tho  flight  to  torainato.  rirat*  tho  cubjoot  waoi 
of  oourao*  produoing  aotabolio  heat*  at  a  level  well  above  baeal** 
Although  hie  activity  level  waa  that  of  a  aitting  aan*  there  waa 
the  added  exoiteaent  of  the  pioneering  and  potentially  dangeroua 
flight*  The  pilot* a  noraal  heat  loaa  waa  ooaproaiaed  by  the  un¬ 
ventilated  partial-preaaure  auit  which  waa  worn*  Thia  auit  had 
rubberised  bladders  which  covered  the  torao  and  part  of  the  legs* 

The  pilot  can  lose  heat  by  radiation*  conduction  and  convection 
aa  long  aa  the  cabin  air  and  wall  temperatures  are  lower  than  his 
surface  temperature*  As  these  temperatures  approach  the  surface 
temperature*  and  thia  happened  early  in  the  flight  -  about  O9OO* 
then  the  gradient  fror  surface  to  cabin  dlminiahea  to  0*  When 
the  cabin  air  and  wall  temperatures  go  above  the  pilot's  surface 
temperature,  a  heat  gain  results*  the  magnitude  again  depending  on 
the  gradient  from  environment  to  man. 

The  evaporative  pathway  is  the  normal  way  to  lose  heat  in  a 
warm  environment*  both  the  heat  from  metabolism  and  the  heat  gained 
from  the  environment*  As  noted  above*  evaporation  is  already 
limited  because  parts  of  the  body  (40  to  ^0  percent  in  a  partial- 
pressure  suit)  are  covered  with  rubberized  bladders*  Sweat  secreted 
in  these  areas  cannot  cool  because  it  cannot  evaporate.  However* 
cooling  is  proceeding  on  the  rest  of  the  body  surface  -  face,  hands* 
arms,  and  parts  of  the  legs  -  where  evaporation  can  take  place* 

This  water  is  taken  up  by  the  cabin  atmosphere. 

The  cabin,  or  gondola  in  this  case,  is  sealed.  Water  vapor 
added  by  the  man  must  be  removed  if  a  dry  air  is  to  be  maintained* 
Dry  air  is  vital  to  the  evaporative  heat  loss  process*  If  cabin 
air  becomes  heavily  laden  with  water  vapor*  then  this  final  means 
of  losing  heat  is  lost*  The  data  tell  that  soon  after  0900,  when 
heat  could  be  lost  only  by  evaporation*  this  avenue  of  heat  loss 
also  was  lost*  Heavy  sweating  probably  began  between  0900  and 
1000  hours*  By  1100  the  relative  humidity  was  33  percent  and  the 
dry  bulb  temperature  was  93*F*  This  is  equivalent  to  a  water 
vapor  pressure  of  22  mmHg  -  a  moist  atmosphere*  Evaporation  from 
the  skin  la  seriously  reduced  at  this  partial  pressure  of  water 
vapor*  As  the  flight  continued  even  more  water  vapor  was  token 


^  Be sV  estimate  is  100  koal  to  120  kcal/hour*  No  increase  with 
the  high  internal  temperature* 
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tt]p  by  th«  air*  whieh  waa  cradually  hta<^lag»  and  tharafera  oould 
hold  Bora  watar  vapor*  1400  tha  dry  bulb  taaparatura  waa 
about  99* ft  and  tha  ralativa  huaidity  52  paroant*  ao  that  tha 
partial  praaaura  ot  watar  vapor  waa  about  25  aaBg*  Tha  vapor 
praaaura  fradiant  waa  vary  aaall  la  a  pbyalologloal  aanaa*  Xvap- 
oration  of  awaat  waa  alnlaal* 

Tha  off tot  of  thla  high  watar  vapor  oontant  la  tha  oablBi 
plua  tha  raatrlotlon  to  avaporatlon  lapoaad  by  tha  partlal-praaaura 
aulty  waa  to  virtually  allalnata  haat  loaa  by  avaporatlon*  Thla 
aaana  that  all  tha  aatabollo  haat  had  to  ba  atorad  Inataad  of  dla- 
alpatad*  Tha  ourva  of  raotal  taaparaC^ura  ahowad  that  thla  la  what 
happanad*  Starting  at  llOOf  tha  Intarnal  body  taaparatura  bagan 
a  praolpitoua  and  a  ataady  olimbi  to  taralnata  only  at  tha  and  of 
tha  flight* 

Tha  amount  of  haat  atorad  by  thla  pilot  waa  a  good  50  paroant 
above  tha  uaual  laval  of  100  kcal/a^*  Thla  la  a  haat  axpoaura  of 
harolo  proportions.'  That  this  man  was  able  t  .  parfora  avan  simple 
flight  tasks  in  the  difficult  and  tense  period  of  landing  ia  a 
testimony  to  his  determination  and  ability.  The  pilot  was  cer¬ 
tainly  well  selected  for  his  job. 

In  summary  are  the  following  observations r 

1.  Cabin  temperature  control  was  inadequate,  and  this  per¬ 
mitted  a  gradual  temperature  rise  to  above  the  level  of  the  body 
temperature. 

2.  The  system, for  removing  water  vapor  became  overloaded, 
permitting  the  partial  pressure  of  water  vapor  in  the  sealed 
atmosphere  to  rise  to  a  high  level. 

5.  The  high  water  vapor  pressure,  the  warm  environment,  and 
the  rubber  bladder^  in  the  partial-pressure  suit  all  combined  to 
prevent  loss  of  metabolic  heat.  This  heat  continually  produced 
was  stored. 

4.  When  sufficient  heat  had  been  stored  (over  100  koal/&^) 
and  the  mean  body  temperature  was  above  105*7*  the  state  of 
impending  heat  stroke  bad  arrived*  The  high  and  rising  reotal 
temperature  and  the  high  pulse  rate  are  pathognomonio  of  this 
state.  By  surmise,  active  sweating  had  diminished,  and  the  pilot 
was  in  an  anxious,  restless  and  distressing  mental  state,  just 
short  of  collapse  from  full  blown  olinioal  heat  stroke* 
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OIAPTSX  XX 

NUTRITION  or  TRB  PILOT* 


A.  CHAMBSR  TgST 
!•  Introduetlen 


Tbt  prim«ry  goal  of  thla  oxpariatnt  waa  to  atudj  tha 
aubjaot'a  raaotlona  whan  plaoad  la  an  unuaual  situationi  l*a*t 
a  aattlng  which  laokad  noot  of  tha  faaturaa  of  hla  aoeuatoaad 
anTlronmant.  Tha  following  data  partain  to  tha  aubjaot’a  ra- 
actlon  to  food  while  alone  la  tha  abaanea  of  light  and  sound 
for  an  undatarmlnad  period  of  time* 

2«  Procedure 


The  subject (  Lt  Clifton  M.  McClure |  as  part  of  a  psycho¬ 
logical  test  program  performed  by  the  Stress  and  Fatigue  Section* 
Bio-Physics  Branch,  of  the  Aero  Medical  Laboratory,  WADC,  entered 
a  dark,  soundproof  chamber,  2  September  19?8  and  came  out  after 
an  approximate  two  day  stay.  This  chamber  was  furnished  vd.th  a 
bed,  chair,  table,  refrigerator,  and  ehemioal  toilet* 

Sufficient  food  for  a  five  day  period  was  prcrided  in 
advance*  Table  I  lists  the  Inventory  of  foods,  type  of  packaging, 
and  code  used  to  distinguish  one  food  from  another*  Some  foods 
were  packaged  in  plastic  containers*  For  these,  foods  within  a 
similar  group  were  packaged  in  similar  shaped  containers*  Covers 
of  containers  of  different  foods  within  a  specific  group  were  • 
coded  with  masking  tape*  Thus,  foods  were  identified  by  touch* 
Other  foods  which  could  be  recognized  by  their  natural  shapes  were 
wropped,  if  necessary,  in  waxed  paper  or  aliminua  foil*  Prior  to 
the  test  period,  the  subject  was  apprised  of  the  code  system  and 
the  arrangement  and  placement  of  food,  both  in  and  out  of  the 
refrigerator.  Food  requiring  no  refrigeration  was  systematically 
arranged  on  the  table*  This  area  wos  also  used  for  the  storage 
of  aooessory  items  such  as  paper  oups,  plates,  straws  and  napkins, 
spoons,  oan  opener,  and  Wash  n  Brl  packets* 

Table  IZ  oltes  the  oaloulated  nutritionol  value  of  the 
food  as  provided  and  a  comparison  with  recommended  daily  allowances 


By  Hiss  B,  Flnkelsteln 
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TABU  X 


DARK  -  XIOUTXON  8T0DY 
rOOfiS  ARB  METHOD  Of  PAOXAOXHO 


Food 

Vhit 

Aat 

Type  of  Paekaging 

Coda 

B«v«raffta 

•Milk 

8  oa 

k 

Carton 

•Toddy 

8  oa 

k 

Can 

Brtad 

Whitt 

Slioaa 

5 

Triangular  container 

Candy 

Caraatla 

Cubaa 

12 

Cellophane 

Chawing  gua 

Package 

1 

Original  wrapper 

MtM*a 

2  oa 

2 

Carton 

W 

Papparninta 

2  ox 

1 

Carton 

V 

Cake  and  Cooklaa 

Brownlaa 

1-1/2"  X  1-1/2" 

'  6 

Wax  paper 

•Fruit  Caka 

X  1"  aquaraa 
5  ox  carton 

1 

Round  container 

X 

•Pound  Coka 

2  ox  carton 

1 

Round  container 

XX 

Sugar  Wafare 

6  par  package 

2 

Aluainua  foil 

Dairy  Produeta 

•i'gga  (Hard  Cookad) 

1 

2 

Aluainuu  foil 

•Chaaaa,  Swlsa 

2"  X  2"  X  3/'»” 

2 

Aluainua  foil 

Fruit*  Fraah  or  Driad 

•Paara 

Ralaina 

Madiua  aixa 
1-1/2  ox 

3 

2 

Carton 

Fruit,  Canned 

•Aprleota 

6  ox 

1 

Rectangular  container 

•Paaohaa 

6  ox 

1 

Rectangular  container 

mmm 

•Plnaappla 

6  ox 

1 

Rectangular  container 

mmm 

Fruit  Julea 

• Pineapple 

b  ox 

2 

Can 

•Apple 

5-1/2  oa 

2 

Can 

•Orange 

5-1/a  oa 

2 

Can 

•Toaato 

5-1/2  oa 

2 

Can 

*"  /oods  ttorsd  in  th«  rtfrlgorator 
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TABU  X  (Oottt*d) 


\ 


food 

Vftit 

Jmt 

Type  of  Paoksfint 

Code 

Meat 

^fieef steak 

6  oz 

1 

Square  oontainer 

0 

^Ohioken 

6  os 

1 

Square  oontainer 

00 

•Turkey 

6  oz 

1 

Square  oontainer 

000 

Nuts 

Assorted 

5  oz 

1 

Carton 

Sandwiches ** 

^Hao 

Yagatablaa 

"Carrot  Sticks  ' 
"Celery  Sticks 


1  ~  4 

1-1/2  oz  2 

1-1/2  oz  2 


Rectangular  container 

Alualnum  foil 
Aluminum  foil 


*  foods  stored!  in  the  refrigerator 

**  Two  sandwiches  prepared  with  white  broad |  two  with  rye  broad 
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TIOVAL  VALU£  OF  FOOD  PBOVIDED  FOR  DARK  -  ISOLATION  STUDY* 
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h  anuXU  ind 

During  thn  40-1/2  houri  tht  nubjtol  rtaaincd  in  tae- 
latiea  ha  ooasuaad  4*754  oalorlaa*  Whan  eoaputad  on  a  day*a 
baala*  bhla  quantity  la  aqulvalant  to  approxlmataly  2*600 
oalorlaa*  an  aaount  adaquata  for  an  inditldual  parforalng 
littla  p^aloal  aotlvlty* 

Much  aatlsfaotlon  was  raportad  with  tha  aaount  and 
varlaty  of  food*  Food  was  aatan  partly  in  tha  fora  of  aaala*  ' 
and  partly  as  anaoka*  An  inability  to  idantify  whita  and  rya 
braad  uaad  for  aandwiohaa  intarfarad  with  tasta  aatisfaotion 
and  thus  tha  anjoyaant  of  food* 

A  oonaidarabla  dagraa  of  praoooupatlon  with  food  was 
indloatad  by  tha  opanlng  and  elosing  of  tha  rafrlgarator  door 
at  approxlaataly  ona  hour  intarvals*  This  was  also  illustratad 
by  tha  raaark,  '^Eating  habits  raally  ohanga  in  hara.  You  navar 
know  whathar  you  ara  anting  baoausa  you  ara  hungry  or  baoausa  - 
you  want  aona thing  to  do'** 

4.  Conclusion 

Food*  for  this  tast  subjeot,  was  a  aaana  of  counter¬ 
acting  tha  stress  of  darkness  and  isolation.  It  was  a  nathod 
of  obtaining  personal  satisfaction.  Despite  this  psychological 
tie  with  food,  caloric  intake  compares  favorably  with  reeomaendad 
daily  allowances  for  persons  engaged  in  sedentary  activity.  Fre¬ 
quently*  under  these  circumstances*  inordinate  amounts  of  food 
are  consumed. 

B.  PREFLIGHT  DIET 


MANHIGH  balloon  flights  require  the  balloonist  to  wear  a 
pressure  suit  assembly.  Such  protective  clothing  makes  defecation 
difficult  during  flight.  In  order  to  cope  with  this  problem*  a 
low  residua  diet  was  recommended.  These  recommendations  are  in¬ 
cluded  as  Appendix  A. 

Tha  low  residue  diet  was  adhered  to  both  prior  to  tha  Low 
Pressure  Chamber  Flight  Profile  conducted  at  Wright  Air  Davalop- 
want  Canter*  5  to  7  September  19?8,  and  tha  actual  balloon  flight 
of  8  October  1958*  In  tha  first  Instanoa*  tha  low  residua  diet 
was  consumed  for  a  72  hour  period)  In  tha  second  for  a  96  hour 
period  baoausa  of  an  aborted  mission  on  7  October  1958* 

Thera  was  no  need  for  defecation  during  either  the  simulated 
or  actual  balloon  flight* 
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0.  LOV  PRgaaURg  OHAWatlR  rLIQHT  PROrilJi  TB3T 
1*  Introduction 

Tht  MANRXOB  III  projoot  inoludoa  a  prollainary  •iau- 
latfd  balloon  flight*  This  phano  of  tho  projoot  waa  eonduotod 
in  tho  low  proasuro  ehaabara  at  Wright  Air  Dovolopaont  Cantor* 

Tho  purpoao  of  tho  trial  waa  to  ohook  tho  operation  of  gondola 
ayatona  and  oqulpoont  under  oonditiona  of  tiao  and  altitude  whloh 
wore  antlolpatod  In  flight*  At  thla  tiao*  tho  aoooptablllty  and 
functional  utility  of  fooda  oonaidorod  for  uao  wore  doeoralnod* 

2*  Proooduro 

A  feeding  program 'for '’■the  flight  was  oetabllehed 

according  to  the  following  oritorla:: 

a.  The  balloonist  will  spend  a  alniaua  of  24  hours  -in 
the  air  and  approximately  40  hours  in  the  capsule* 

b*  During  flight  the  activity  level  of  the  subject  will 
be  extremely  high  and  will  be  accompanied  by  considerable  stress* 
Tet*  maintenance  of  peak  efficiency  is  neceesary* 

e*  The  weight  of  food  should  be  maintained  at  the  lowest 
level  compatible  with  good  acceptability  and  adequate  nutritional 

value* 


d*  The  utorag^  space  for  food  emd  accessory  items  will 
be  limited* 


e*  Weight  and  space  llaitationu  preclude  the  use  of  any 
food  service  equipment* 

f*  The  temperature  range  of  the  gondola  will  be  40  to 
75*r*  Humidity  will  average  50  percent*  Capsule  pressure  will 
approximate  24,000  feet* 

Table  XII  presents  an  Inventory  of  food  and  amounts  pro¬ 
vided  for  the  trial  test*  Accessory  items  are  also  included* 

Table  IV  gives  the  calculated  nutritional  value  of  the 
food  as  provided* 

A  considerable  period  of  time  was  involved  in  preliminary 
preparations,  donning  the  pressure  suit*  prebreathing  of  oxygen, 
and  olosure  of  the  capsule*  Hence,  many  hours  elapsed  between 
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fABLB  ZXX 


fIMVUTCD  KANHXaR  XXZ  BALLOON  FLIOKT 
ZNVZNTOKT  Of  FOOD  ANO  AOOESSOBT  ZTXNS 


food  Bait  Aaouat  Providad 


B«T«rAfcaa 

*Corft«  Drink 

Milk 

Toddy 

8  oz  bottle' 

8  OB  osn 

8  08  can 

Candy 

Chewing  g\ui 

M&M«s 

Package 

2  oz  package 

Cake«  Cookiea.  Crackers 
Chocolate  Oreoa 

Pound  Cake 

Hitz  Crackers 

Package  of  3 
l«l/2  oz  carton 
Package  of  5 

Fruit  and  Fruit  Juice 
Raisins 

Orange  Juice 

Pineapple  Juice 

1-1/2  oz  carton 
5-1/2  oz  can 

6  oz  can 

Heat 

Beef  Cubes 

Beefsteak  (IF) 

Beeft  SeBi-solid 
Chicken,  Semi^solld 

5  per  package 

5  oz  package 
5-1/2  oz  tube 
5-1/2  oz  tube 

Nuts 

Assorted  Nuts 

5  os  package 

Accessory  Items 

Cau  Opener 

Napkins 

Straws 

Wash  n  Drl 

Individual 

Individual 

Packets 

*  A  hish  prottin  b«vor«g«  pr«par«d  with  Suataganr 
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d  «M  (M  Hrt  HHH  HK\K\  (M  H  (M  (M  H  H'O  O'® 


TABLE  IT 

TIOKAL  VALUE  OF  FOOD  AS  PROVIDED  FOB  SIHUUITED  HAMHIOB  III 


•«« 


r«l 


oontuaptloB  of  tho  loot  ■#«!  oad  fcho  oniot  of  tbo  toot  porlod* 

Ztt  ordor  to  provido  tho  oubjfot  with  a  ooBoontratod  fora  of 
•UBtoBABOif  oitfht  eunoto  of  a  hleh  protoia  bovorafo  (oof f to 
drink  oontAiBlng  SuAtAgoB*)  wort  Aodo  AVAllablo  to  hia*  do* 
Apptndix  B  ABd  0  for  ooapoaitlOB  ABd  nutritivo  vaIuo* 

ROAUlbA  And  PlAOUAAieB 

Tht  Aooopt Ability  and  funotional  utility  of  tho  food 
providtd  ia  bAAt  illuatratAd  by  tho  aubjoet’o  roport  ob  thio 
phaso  of  tho  projoot* 

"O915  "  1  boofotoAk  tttbo  -  Initially  did  not  liko  thio 
aothod*  I  think  thia  wao  duo  to  brooking  tho  old  oating  habit 
of  Aolid  foods;  I  Bust  adait  ay  first  iaprossion  aado  ao  think 
of  osting  soaothing  soaoono  also  bad  ohowod*  This  distasto  for 
tho  aothod  of  food  st'orago  disappoarod  boforo  tho  tubs  was  fin* 
ishod  whon  I  had  gotten  used  to  the  idea*  I  was  oxtroaely 
plot,  sod  with  tho  final  waste  product,  tho  rollod-up  tube.  Spaoo 
was  .  critical  itea  both  actually  and  mentally,  and  tho  iapor* 
tanco  of  haring  a  small,  easily  stowed  waste  container  cannot 
be  orereaphasized*  If  it  had  remained  a  large  itea,  I  would 
not  hare  been  able  to  store  it  completely  out  of  the  way,  and 
it  would  hare  becoae  one  of  those  annoying  items  to  be  aored  and 
relocated  erery  time  I  went  for  another  item, 

"Also  drank  one  toddy  with  this  *  refreshing  but  a  little 
hoary*  This  'heary'  feeling  may  well  be  due  to  the  fact  that  I 
seldoB  drink  chocolate* 

"Also  ’drank  email  amount  of  a  coffeo  drink,  perhaps  one* 
third  bottle* 

0 

I 

"114^  *  1  can  pineapple  juice 
Vt  2  chocolate  crackers 

2  juice  cans  water  *  thirsty  but  didn't  want 
just  water*  Oonerally,  water  was  consumed  by  being  transferred 
into  juice  can  first  so  as  to  giro  soao  moasuro  of  tho  rolumo 
oonsuaod*  Howerer,  tho  capsule  tube  aothod  was  used  directly 
soao  because  of  tho  inability  to  store  open  juioo  cans*  This 
oan  bo  aoasurod  only  as  total  consumption  after  tho  water  was 
weighed  at  tho  end  of  tho  run* 

"1428  -  Four  beef  cubes*  I  think  thoeo  were  enjoyable 
in  tho  aoro  normal  form  only  because  of  normal  habit,  since  chewing 
bocoaos  A  task  whon  in  the  pressure  suit,  I  do  beliero  this  task 
would  soon  aake  tho  luxury  of  remaining  with  habit,  just  to  be 


^  Sustagen  p^uoed  by  Head,  Johnson  and  Ooapany,  firansrillo,  Ind* 
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Ablf  to  9btWt  Ufld9firabl9  to  tho  oroM  noabor  and  would  brlof 
hia  rtpidly  to  tho  jpoint  of  roeosalaiaf  tho  valuo  of  tho  tubo* 
Thla  waa  tho  oaao  horo  with  ao* 

"1  oaa  oPMugt  juieo 

1  juieo  oaa  water 

Aaothor  oao-third  bottle  ooffee  drink  •  aoraallx  I 
do  not  drink  a  lot  of  eoffee«  although  this  drink  did  not  eeea 
very  etrongly.  ooffee «  and  Z  drank  it  aainly  for  variety* 

"One-half  tube  of  ohioken  •  oonaletenoy  waa  little 
thinner  than  other  type  tube  foods *  and  I  felt  ay  own  personal 
opinion  to  be  in  favor  of  the  higher  oonsistenoy* 

"1935  *■  2  juioe  oans  water 

1/4  of  snail  pound  oaks 
Some  nuts  and  M&M's 

The  cake  was  very  welcome  by  then*  It  appeared  almost 
like  a  Christmas  gift  and  gave  me  a  small  lift  in  spirits*  This 
item  was  easy  to  consume  even  in  the  pressure  suit* 

"0215  **  1  can  pineapple  juice  -  suspected  that  I  drank 
this  to  have  something  to  do  and  for  a  taste  change*  I  was  not 
particularly  hungry  or  thirsty  at  the  time* 

"0220  -  Oentyne  gum  -  again  for  diversion* 

"0310  -  1  sweet  cracker 

1  juice  can  water 

"0440  -  Other  one-half  tube  chicken 

"The  food  in  the  isolation  test  was  of  more  normal,  type 
and  particular  facts  were  noted  as  to  container  methods i  etc* 

The  food  was  adequate  both  in  variety  and  quantity,  and  in  this 
test  provided  a  such  greater  degree  of  diversion  since  this  was 
just  about  the  only  thing  available  to  be  aooompllshed.  I  will 
state  that  this  food  was  eaten  aore  as  snacks  rather  than  as 
definitely  spaced  meals*" 

During  this  trial  period  1750  calories  were  oonsuaed* 

4*  Conclusions 


rood  provided  during  the  Low  Pressure  Cbaaber  flight 
Profile  was  adequate  in  quantity,  variety,  and  aooeptability* 
However,  a  need  exists  for  foailiarising  future  subjeots,  prior 
to  flight,  with  foods  or  forms  of  food  which  are  not  ooounonly 
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•at«n*  tfiually  iaortaacd  aeetptAbility  will  eecur  with  in- 
oraattd  faBiliarityi  Data  again  iadioatt  tha  amotional  and 
■eoial  rola  of  food  in  aituationa  of  atraaa* 

D.  MANHIOH  IXX  BALLOON  rLlQHT 

1*  Introduotion 


Sxptriaaet  gaiaad  froa  tha  aiaulatad  balloon  flight 
daaoribad  in  aaotlon  0  paraittad  proviaion  of  a  auitabla  aaana 
of  Buatananoa  for  tha  aubjaot  of  tha  MANHIOH  flight.  Only  alnor 
ohangas  baaad  on  aubjaotlva  food  praferanoaoi  wara  naoas«ary. 

2.  Prooadura 


roods  auitabla  for  oonsuaption  in  tha  oaalad  oapsula  of 
tha  MANHIOH  III  flight  wara  provldad  by  tha  Aaro  Medical  Lab¬ 
oratory.  An  Inventory  of  these  |  along  with  accessory  Iteasf  are 
Included  In  Table  V.  Table  VI  cites  the  calculated  nutritional 
value  of  the  food  as  provided.  Instructions  for  preparation  of 
the  high  protein  drink  were  submitted  to  project  personnel.  Con¬ 
sumption  of  eight  ounces  of  this  beverage  was  recommended  during 
the  period  of  preliminary  preparation  prior  to  take-off. 

3.  Results  and  PiacuBslon 


Food  consumed,  and  its  acceptability  is  again  best  recorded 
by  direct  quotation  of  the  subject: 

"On  the  MANHIGH  flight  the  Items  consumed  are  few  for 
two  main  reasons.  First,  the  flight  was  cut  short,  and  second, 
the  pressure  and  pleasure  of  being  launched  provided  almost  com¬ 
plete  diversion  so  that  at  about  1130  on  8  October  (the  day  of 
the  flight),  I  realized  that  I  had  overextended  myself  both  in 
food  and  water  requirements.  Most  of  the  food  consumed  on  the 
flight  was  consumed  shortly  thereafter.  As  far  as  I  know,  only 
one  can  of  orange  juice  was  taken  before  this,  and  this  juice  was 
taken  about  0420,  before  launch. 

"The  following  is  the  food  consumed: 

2  cans  orange  juice 

2  cans  pineapple  juice 

1  tube  AF  chicken 

2  chocolate  Oreo  cookies 

3  pounds  of  water 
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MANKXaS  ZXZ  BALLOON  TBXAL 
XNVBNTOBX  Ot  KOD  AND  AOOXSfiOflt  XTSHB 


rood 

9ait  Aaotmt  ProTldad 

B«varaff«s 

*Oboeolfttt  Drink 

0  os  bottle 

2 

Toddy 

f* 

8  os  oaa 

2 

Candy 

Chawing  gun 

Paokaga 

1 

Lifa  Savars 

Package 

1 

MtcM*n 

2  os  paokaga 

1 

Caka.  Cooklaa 

Chooolata  Oraoa 

Paokaga  of  4 

2 

Fruit  Caka 

2  os  carton 

1 

Pound  Caka 

1-1/2  os  carton 

1 

Sugar  WaXara 

Package  of  6 

2 

Fruit  and  Fruit  Julea 

Applaaauea 

3-1/2  08  tube 

1 

Baislna 

1-1/2  08  carton 

1 

Orange  Julea 

5-1/2  08  can 

4 

Pineapple  Juice 

6  08  can 

3 

Vegetable  Juice 

3-1/2  08  ttiba 

2 

Meat 

% 

Beef  Cubea 

Indiyidual  paokaga 

10 

Baeft  Saml-aolld 

3-1/2  08  tuba 

2 

Chicken (  aanl^aolid 

3-1/2  08  tuba 

2 

Nuta 

Aaaortad  Nuta 

5  os  paokaga 

1 

Aecaaaory  Iteaa 

Can  opener 

1 

Napkina 

Individual 

8 

Strawa 

Individual 

8 

Waah  n  Dri 

Paokata 

6 

*  A  high  protfin' bfvtras*  prtparsd  with  Sustagtn 
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MANHiaH  III  BALLOON  FLIGHT 
NDTRITIOHAL  VALUE  OF  FOOD  AS  PROVIDED* 


obtalMd  trom  Food  Valuos  of  Portions  CoBsocly  Used,  8th  Edition*  A*  OoPlnntor  Bomm  and 
3i»rcb,  1936. 

;nded  Diotarj  AUowancoSf  BoTised  1958.  National  Acadaaj  of  Seiancaa*  Eatioaal  Baaaaroh 
..  Fublicatioa  989* 


"Tht  only  eenBtnt  on  this  w«t  again  that  tha  eonaiat- 
•noy  of  tha  ohiekan  waa  a  littla  too  light  for  my  own  taata» 

Thla  la  a  paraooal  point  and|  of  oouraa^  oould  ba  ravaread 
with  anothar  individual* 

"Ona  ovarall  point  aight  b#  that  aoma  aathod  aight  ba 
davalopad  to  provida  liquid  oontainara  aa  ruggad  aa  tha  eana  but 
which  ara  abla  to  ba  raduoad  aaaily  to  aaall  voluma  for  atoraga 
aa  that  which  haa  baan  accoaplishad  with  tuba  fooda*  An  alter¬ 
nate  aight  ba  to  provida  a  good  aathod  of  coaprasalon  of  tha 
can  after  uaa*  Z  did  try  to  oruah  these  cans  which  halpsd  to 
reduce  them  to  atorabla  alio,  but  a  great  further  reduction  was* 
of  course*  still  possible*" 

Only  600  calories  were  oonsuaed  in  flight*  The  untimely 
termination  of  the  flight  was  precipitated  by  failure  of  the 
capsule's  heating  system*  This  condition  imposed  severe  heat 
stress  and  dehydration*  These  conditions  demonstrated  a  necessity 
for  systematio  feeding*  both  during  the  preliminary  period  of 
preparation,  and  during  the  flight  itself*  The  possibility  of 
extreme  stress  arising  suddenly  and  unexpectedly  during  flight 
auggestis  the  need  for  scheduled  consumption  of  food  during  all 
phases  of  unusually  demanding  missions.  Permitting  the  pilot  to 
regulate  intake  according  to  personal  desire  for  food  and  fluids 
may  mean  that  an  emergency  can  arise  when  the  subject's  hydration 
and  nutritional  status  are  already  Inadequate. 

4*  Conclusion 


Data,  though  inconclusive*  indicate  that  food  and  liquid 
requirements  can  be  met  during  high  altitude  balloon  flights* 
However,  limited  storage  facilities  create  a  need  for  packaging 
liquids  in  more  suitable  containers*  Containers  when  emptied 
should  be  easily  compressed  and  reduced  in  size.  In  addition* 
an  organized  feeding  program*  both  prior  to  and  during  flight* 
should  be  mandatory*  Such  a  requirement  is  based  on  maintenance 
of  an  optimal  physiological  state  at  all  times* 
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APPXNDXX  A 


T.OW  PEflXDUS  DXL'T 

RtoommtndMd  jv:*  tfd*  i't..er  to  Plight  Requiring 
Viio  of  Pis-'nu/o  Suit  Assembly 


I,  OBJECTIVE 


Consumption  of  a  low  residue  diet  for  72  hours  prior  to  a 
flight  whioh  requires  the  use  of  the  pressure  suit  assembly  is 
reooffifflended  to  eliminate  the  urge  for  defecation*  Xn  order  to 
provide  foods  which  will  be  completely  absorbed  from  the  gastro¬ 
intestinal  tract  thereby  leaving  little  or  no  bulk  for  the  forma¬ 
tion  of  feces,  a  high  protein  low  residue  diet  is  required*  The 
basis  for  such  a  diet  is  meat,  rice,  eggs,  sugar,  small  amounts 
of  fruit  Juices,  tea,  and  coffee* 

a.  Foods  Allowed 


Beverages:*  Carbonated  beverages,  coffee,  tea 
Bread:  White  (toasted  or  plain),  soda  crackers 
Cereals:  Rice,  cream  of  wheat,  noodles,  macaroni 
.  Cheese:  Cottage  cheese 

Desserts:  Gelatin,  sherberts,  angel  food  cake,  sponge 
‘  cake,  sugar  cookies 

^Eggs:  Soft  or  hard  cooked,  scrambled,  poached 

Fat:.  Butter  or  morgarine,  not  to  exceed  3  tablespoons 
per  day 

Fruit:  Strained  fruit  Juices,  canned  peeled  fruit, 
such  os  peaches  or  pears  in  limited  amounts 

Meat-Fowl-Flah:  Beef,  liver,  chicken,  fish 

Soup:  Cleor  broth  flavored  with  rloo  or  noodles 

Sweets:  Sugar,  Jelly,  in  limited  amounts 

Vegetiibleo:  Strained  vegotubleo  suen  as  tomatoes,  peaat 
.  carrots,  (not  more  thon  one  servinc  per  day)) 

potatoes  (baited  or  boiled), 
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k.  y«odi  t«  kftii 

Oeartt  or  wholt  grain  brtadt  and  otraala 
Obaaati  othar  than  oottaga  ehaaaa 
Xloh  daaaarta 

Fat  la  axoaaa  of  3  tablaapooaa 
friad  fooda 

Fruita  axoapt  atralnad  fruit  Juloa  and  oaaaad  paalad 
fruit  such  aa  paaehaa  or  paara 

Milk* 

Tough  outa  of  aaata 

Spioaot  eondinenta,  highly  aaaaonad  fooda 
Sugar aweets  in  axcaaa 

Vagatablaa  axeapt  atrainad  vagatablao  auch  aa  toBatoaay 
paaa,  earrota,  and  bakad  or  boilad  potatoaa* 

e«  Recoanendad  Low  Raaidua  Manua 


Manu  3rd 


Prior  to  Fl'ight  Aaount 


Braakfaat  Orange  Juice 
Craaa  of  Vhaat 
Sugar 

Cinnaaon  or  Nutmeg 
Scrambled  Egga 
Criap  Bacon 
Toaat  (white  bread) 
Butter 

Strawberry  Jelly 
Coffee  -  Cream  •  Sugar 


k  on 

1/2  cup  cooked 

1- 2  tap 
few  graina 
2 

2- 3  alieea 
1-2  alioea 
2  tape 

1  Tbap 


Lunch 


Chicken  Rica  Soup 
Hamburger  Pat tie 
Bakad  Potato  (no  akin) 
Cottage  Cheeae 
Bread 


1  eup 
3-4  oa 

1  medium 

2  rounded  Tbapa 
1-2  alioea 


kiik  ia  a  Kigh  reaidue  food  and  abould  not  be  uoed  in  food 
preparation  or  oonaumed  aa  a  beverage k 
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luaeh  (oont*d) 


Butter 

2  tapa 

Apple  butter 

1  Tbap 

Blioed  Peeohee  (eenaed) 

1/2  oup 

Oeffee  or  tee  •  ereea  • 

augar  •• 

Dlnntr 

Tooeto.  Juloe 

4  OB 

Baked  Ohlekea  Breaat 

4*5  08  raw 

Steamed  Riee 

1  oup 

Pureed  Peaa 

1/2  oup 

Bread  (white) 

1-2  alioea 

Butter 

2  tapa 

Lemon  Sherbert 

3/4  oup 

Sugar  Cookiea 

2-3 

Coffee  or  tea  *  oream  •> 

augar  — 

Menu  2nd  Day  Prior  to  Flight 

Brtakfast 

Orange  Juioe 

4  oz 

Cream  of  Rioe 

1/2  cup  cooked 

Sugar 

1-2  tap 

Cinnamon  or  Nutmeg 

few  g^'aina 

Soft  Cooked  Eggs 

2 

Criap  Bacon 

2-3  alioea 

Toaat  (white  bread) 

1-2  alieea 

Butter 

2  tapa 

Grape  Jelly 

1  Tbap 

Coffee  •  cream  -  augar 

— 

Lunch 

Pineapple  Juice 

4  oz 

Broiled  Liver 

3-4  oz  raw 

Buttered  Noodlea 

1  cup 

Tomatoea  (atewed  and  pureed)  1/2  cup 

Bread,  white 

1-2  alioea 

Butter 

2  tapa 

Canned  Peara 

2  halves 

Coffee  or  Tea  -  oream  - 

augar  — 

Dinner 

Beef  Conaomae 

1  oup 

Broiled  Sirloin  Steak 

(lean,  no  grovy) 

4-7  oz,  raw 

Baked  Potato  (no  akin) 

1  medium 

Cottage  Cheeae 

2  rounded  Tbap 

Melba  Toaat 

2  alioea 

Butter 

2  tape 

Angel  Food  Cake  w/Lemon 

2  08  piece  w/  ; 

Sauoe 

oup  aauoe 

Coffee  or  Tea  •  oream  • 

augar  — 
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Ir««kf«st 


Lunoh 


Dinner 


V* 


Oranga  Juiea 

4  01 

Oraan  of  VAiaat 

1/2  oup  eookod 

Sugar 

1/2  topf 

Cinnamon  or  Nutmeg 

fow  grains 

Hard  Cooked  ICgga 

2 

Criap  Bacon 

2-3  slioes 

Toaat  (white  bread) 

1-2  slices 

Butter 

2  tsps 

Coffee  -  oream  •  augar 

— 

Apple  Juice 

4  os 

Baked  Balibut 

3-4  os  raw 

Paraley  Potatoea 

1  medium 

Hard  Roll 

1 

Butter 

2  tspa 

Cottage  Cheeae 

2  rounded  Tbsp 

Strawberry  Jello  w/Whipped 

1/2  cup  plus  2 

Cream 

Tbsp  cream 

Coffee  or  Tea  -  cream  •>  augar 

Chicken  Noodle  Soup 

Roaat  Beef  (lean  without 

1  cup 

gravy) 

4  os 

Steamed  Rice 

1  cup 

Sliced  Canned  Peaches 

1/2  cup 

Toaat  (white  bread) 

1-2  slices 

Butter 

2  tspa 

Orange  Sherbert  w/Sponge 

3/4  cup  m/2  o* 

Cake 

of  cake 

Coffee  or  Tea  -  cream  -  sugar 

Menu  for  Morning  of  Fllffht 

Orange  Juice 

4  os 

Sirloin  Steak  (lean) 

4-5  os  raw 

Scrambled  Egga 

2 

Toast 

2  slioea 

Butter 

2  tsps 

Strawberry  Jelly 

1  Tbsp 

Coffee  «  oream  -  augar 

mm 

d*  All  preflight  feeding  ahould  ooour  at  a  controlled 
dining  facility,  preferably  one  at  the  Base  Koapltal  where  the 
preparation  of  apeoial  dieta  ia  a  routine  activity*  Between 
■eal  anacka  other  than  carbonated  beveragea,  coffee,  tea,  or 
clear  aoupa,  ahould  be  avoided* 


d*  Xt  if  dtilrablt  that  arawa  ba  naintainad  in  a  atata 
of  wtttar  balanoa*  Tha  raooaaandad  pra flight  diat  providaa 
libaral  aaeunta  of  liquldn  and  bavaragaa*  Oarbonatad  bar* 
aragaa  aueh  a#  Coea  Oolai  glngaralai  7-UP|  taai  ooffaai  and 
olaar  aoupo  ara  paraiaaabla  batwaan  naala*  It  la  atrong;!/ 
raooaaandad  that  no  aloohollo  bavaragaa  ba  oonaumad  during 
tha  24-hour  pariod  prior  to  flight*  This  raoomnandation  Xa 
baaad  on  tha  dahydratlng  af facts  of  aloohol* 

a*  Subjaeto  partlolpatlng  In  this  prograa  should  ba 
apprisad  of  tha  objaotirsa  and  naed  for  ouutrollad  feeding* 
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APP&NDXX  B 


OOMrOSZTXCN  AKD  MBTHOD  OP  PRPPARATXOK 
OF  UXOU  PR07BXN  mDihatZ 


Oofft*  Drink  •>  2/3  oup  Suiiagtui* 

2/3  oup  eold  wAltr 
1/3  oup  ooff«t  ntvatig 
l/2r  tap  vanilla 

Combint  ooffati  uazur  and  vanlllat  Add  Suatagan* 
Mix  wall*  Chill  bafora  aarving* 


Chocolate- Drink  >  2/3  cup  Sustagen* 

2/3  cup  cold  water 
1/3  cup  chocolate  silk 
1/2  tsp  vanilla 

Combine  chocolate  milky  water «  and  vanilla* 

Add  Sustagen.  Mix  well*  Chill  before  aervlng* 


^  Sustogon  prociucod  by  Mead  Johnson  nnd  Coin)<anyi  Uvansvillt,  Ind* 
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APPENDIX  C 


OKAPTR»  XXX 

PHOrOQRAPItXO  BnUXPMCNT* 


A.  INTRODUCTION 


Tht  followlttg  Ifl  •  Hat  of  photographlo  oqulpmtnt  t  tx- 
porifflonta  and  aptelal  probltma  anoountarad  on  tha  MANHZGH  III 
flight. 

1.  A  aathod  of  photographing  the  aubjaot,  and  certain 
areas  of  the  capsule,  without  affecting  the  subject's  night 
vision,  was  a  requirement.  Two  Praktina  cameras  with  Infrared 
film  and  filters  and  elactronio  flash,  proved  satisfactory  for 
this  purpose. 

2.  A  standard  Photo  Research  Inc*,  spot  photometer,  equipped 
with  a  Robot  camera  was  utilized  to  take  pictures  and  sky  bright¬ 
ness  readings  simultaneously. 

3.  A  K-lOO  Eastman-Kodak  motion  picture  camera,  with  a  re¬ 
movable  revolving  filter  wheel  which  contained  red.  green,  orange, 
yellow  and  neutral  density  filters,  loaded  with  experimental 
black  and  white  film,  was  utilized  in  photographing  the  horizon 
'and  the  ground.  The  same  camera,  with  the  filter  wheel  removed, 
was  used  for  color  motion  picture  photography  at  the  subject's 
discretion. 

4.  Two  modified  K-lOOs  mounted  on  the  capsule  landing  gear, 
were  used  to  photograph  the  ground  and  the  balloon  simultaneously, 
and  at  intervals  to  record  rotation  and  oscillation. 

3.  A  Star  Track  camera  was  mounted  on  the  outer  side  of  the 
capsule  to  record  rotation  and*  oscillatiotr  during  the  night. 

6.  A  Hasselblad  camera,  and  three  magazines,  were  to  be  used 
at  hourly  intervals  taking  three  pictures  at  different  exposures, 
of  the  cardinal  headings  and  the  ground  during  daylight  hours 
with  color  film.  The  same  camera  woo  to  be  used  with  a  high  speed 
black  and  white  film  to  photograph  certain  constellations  at  night. 

7.  Two  film  packs  and  oYie  cosmic  plate  (phosphor  betwoon  thin 
sheets  of  glass)  wore  used  to  record  any  fluoresoonce  occurring 
from  cosmic  hits* 


^  Sy  f/3gt  Hensley 
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i. 

froHUaa.  Oiitrii 

l•e«u■•  of  tho  dtoruptloa  of  Bight  tioien  by  tho  floah 
of  tho  photo  poBtl  eoBoro  during  prtviouo  flights |  it  woo  dtomod 
Boetitary  to  provido  a  BtaBa  of  photography  utiliaiag  aa  iavisiblo 
portioB  of  tho  apootrua  for  oxpoauro* 

Tho  uoo  of  ultraviolot  light  waa  taatad  firsts  siaea  Air 
Forea  flight  iastruaaata  ara  fluoraaoant.  Tht  powar  draia  for 
thia  aathod  protad  axoaaaiva  and  part  of  tha  raquirad  aquipaant 
produoad  haat  in  grant  aaouats*  Expoaura  vould  hara  to  ba  ra- 
adjuatad  during  tha  daylight  houra  to  pravant  ovaraxpoaura*  Thia 
ayataa  would  not  photograph  tha  aubjaot  during  tha  hours  of  dark* 
naaa* 


laataan  Kodak  High  Spaad  Infrarad  (HIH408)  was  taatad  pra- 
▼ioaa  to  tha  flight*  An  alaotronlo  flash  of  120  watt  aaoond  out¬ 
put  was  oovarad  with  an  87c  flltar*  Tha  light  transaittad  through 
tha  flltar  was  baraly  dlsoarniblai  for  tha  duration  of  tho  flash 
(1/lOOOth  of  a  saoond)(  and  did  not  affect  the  subject's  night 
▼islon*  Further  teats  were  run  with  an  89B  filter  over  the  lens* 
This  provided  sufficient  light  to  use  the  saae  exposure  for  night 
and  day* 


Tha  two  Praktina  caaeras,  equipped  with  50  foot  magazines 1 
(loaded  with  B1B408),  alaetrie  motors,  and  release  solenoids,  were 
mounted  on  brackets  inside  tha  upper  hemisphere  of  the  capsule 
(Tig.  53)*  Ring-type  "Ascor  Lights"  (electronic  flash)  were 
covered  with  87c  filter  material  and  mounted  above  the  cameras* 
This  type  of  light  provides  very  flat  lighting  to  avoid  hot  spots 
or  flares  from  shiny  surfaces.  A  sheet  of  89B  filter  material 
was  placed  over  tha  28ma  Angenleux  lens*  The  camera  mounted  be¬ 
hind  tha  subject  covered  the  flight  instruments,  jPz  and  humidity 
instruments*  Tha  other  oamara  was  mounted  on  the  opposite  side 
of  tha  capsule  to  record  tha  head  and  shoulders  of  tha  subject* 

An  exposure  of  f-8  at  l/25tb  of  a  second  was  used*  Tha  film  was 
prooassad  in  I>-76  at  68*F  for  20  minutes*  This  included  the  25 
percent  ovar-davalopmant  raoomaanded  for  this  type  of  photography* 
Tha  oamaras  ware  oontrollad  by  tha  intarvalomater  located  in  the 
alaotronles  section  of  tha  oapsula*  Two  intervals  were  provided  - 
two  minutes  and  six  ainutes*  Tha  short  interval  was  intended  for 
ascent  and  dasoent*  The  oameras  were  timed  ao  that  tha  flash  from 
tha  laatrument  oamara  would  not  fog  tha  film  in  subject  oamera, 
and  vlot>  versa* 


Tifgvif  Two  Praktlna  Oaatraf  Mouatod  oa  Braoktta  Xnsidt 
tht  Upptr  Rfslsphtrt  of  tho  Oapsulo 
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a*  ipot  Photowfttr 

fb«  Ipot  Pheteifttr  la  a  ataadard  Photo  Paatareh  Xao** 
laatruatati  aodlflod  with  tho  additloa  of  a  Sauaoh  aad  Loab 
Xatarftraaoa  Vodfo  tor  ooatiauoua  apaotral  filtar  aolootioa  oyor 
tho  vialbla  rafioa«  (4COO  to  7000A).  A  apriac  eparatod  Robot 
oaaora  waa  attaohad  to  tha  photoaatar  with  a  aaehaaioal  liakaga 
ao  pioturaa  oould  ba  takaa  aiaultaaaoualj  with  light  raadiaga* 

Tha  oaaara  oould  ba  diaeoaaaotad  if  pioturaa  wara  aot  aaeaaaarx* 

Aa  Abaa/  Loyal  aad  a  Sayil  Loyal  wara  attaohad  to  aoourataljr 
■aaaura  aaglaa  of  both  photographj  and  raadlaga*  Thirtjr-fiya 
na  Supar  Anaooobroaa  fila  waa  proyldad  la  36  axpoaura  eauaattaa* 

Onlj  ona  of  tha  aavaral  aaaaioaa  aohadulad  for  uaa  of  tha  photoa¬ 
atar  was  ooaplatad  during  tha  flight.  Saadinga  in  pho topic 
blua  and  rad  filtar  rangas  wara  takan  at  alavations  13  dagraaa 
abora  tha  tangant  layal  and  13  dagraaa  balow  tha  tangant.  A 
gpaotra  oonputor  was  furnlshad  with  tha  photoaatar  to  eonyart 
photoaatar  raadlngs  to  photographic  axposura. 

3,  K-lOO  Filtar  Whael  -  Black  and  Whita  and  Color  Photography 

Tha  K-lOO  oaaara  aqulppad  with  a  ranoyabla  filtar  wheal 
and  Deyll  Layal  was  proyldad  by  Eastnan  Kodak  Coapany.  An  ax- 
pariaantal  black  and  whita  film  was  to  ba  axposad  through  aaoh 
filtar  at  spaclflad  tiaas  and  dlraotions.  Tha  saaa  caaarat  with 
tha  filtar  wheel  ranoyad.  was  used  for  color  notion  plctxu’a  pho¬ 
tography  at  tha  subject's  discretion.  Tan  rolls  of  Anscochrona 
flla  was  proyldad  for  this  purpose. 

4.  Haasalblad  Caaera  and  Magazines 

This  standard  single  lens  reflex  oaaara  was  aqulppad  with 
a  metal  mirror  mounted  at  a  43  degree  angle  above  tha  ground  glass 
to  facllltatd  focussing  and  viawing.  This  is  necessary  to  properly 
use  the  camera  through  the  portholes  and  to  permit  the  subject  to 
move  effectively  and  use  the  camera  when  wearing  the  partial-pressure 
suit. 


The  three  aagaalnes  were  provided  to  enable  the  subject 
to  aoooaplish  the  hourly  programmed  photography  without  stopping 
to  reload.  Three  color  photographs  were  to  be  aade  of  the  card¬ 
inal  headings  every  hour.  One  frame  was  to  be  exposed  according 
to  the  Weston  Meter  reading  and  the  other  fraaes  taken  a  stop 
above  aad  a  stop  below  the  normal  reading.  Three  acre  pictures 
were  to  be  taken  of  the  ground  in  the  same  manner.  Any  unusual 
phenoatna  would-be  photographed  at  the  subject's  discretion. 
Twenty  rolls  of  Anaooohroae  color  film  and  two  rolls  of  Ansoo 
Super  Bypan  were  provided.  The  caaera  wes  to  be  used  during  the 
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Bighv  10  phetegrtph  ■tioetod  otar  flold  aroao  (dupor  Kypao 
prtditoralaod  txpeauro  at  oat  aaoead  aad  f»2*6}t  aad  to  ob¬ 
tain  vary  uadtr-tspoaod  photographa  of  tho  aattiag  aua  -  aador- 
oxpootd  doXiboratoly  to  doliaoato  tbo  bright  tolar  diak* 

5»  K^lOO  Op  aad  Down  Oaaaraa 

Thi  two  X-100  oaaoraa  wort  aouatod  on  tha  landing  gaar 
of  tho  oapaulo*  Thoy  had  boon  prtvloualy  aodlflod  for  ainglo 
fraao  txposuroi  provldod  with  a  tripping  tolonoidi  and  an 
alto trie  motor  to  wind  tho  apriag*  Tho  two  eoaoraa  and  on# 
battory  woro  iaoloood  in  a  atandard  atyrofoaa  paokago.  Plastie 
watar  bottloa  waro  proyidod  to  wara  tbo  battory  (Fig* 

A  5*3aa  84  dogroo  Ions  was  usod  on  tho  "up**  oaaora  and 
a  Iona  on  tho  "down'*  oaaora*  UV-l?  filtora  woro  nsoil  on 
both  lonaoa*  Siaultanoous  oxpoauros  woro  controlled  by  tho 
photo  intoryalomotor  inaldo  tho  oapaulo*  Tho  oaaoraa  woro 
loaded  with  Kodaohromo  fila*  Tho  exposure  was  l/20th  at  f-U* 
Siaultanoous  photographs  wore  to  bo  taken  of  tho  balloon  and 
tho  ground*  Both  osolllatlon  and  rotation  would  therefore  be 
recorded*  _ 

6*  The  Star  Track  Caaera 


The  Star  Track  caaera  was  attached  to  the  outside  of 
the  capsule  and  was  a  aodified  identifies tlon» type  caaera* 

The  fila  would  aore  continuouslyt  once  started*  No  shutter 
was  .utilized*  A  high  speed  black  and  white  fila  was  used* 

The  camera I  timer  and  battery  were  packaged  in  styrofoam  and 
formed  a  self-contained  unit*  The  tiaer  was  set  to  start  the 
camera  after  dark,  and  would  record  oscillation  and  rotation 
during  the  night  (Fig*  53) • 

7*  Cosaic  Ray  Experiment 

A  spocial  plate  was  aado  with  two  thin  piocos  of  gla'sX' 
with  a  phosphor  layer  between*  This  was  placed  between  two 
2-1/4  by  3-1/4  inch  Tri-Z  fila  packs  with  tho  odgoa  sealed  to 
prorent  the  fila  being  struck  by  light*  When  tbo  protootlro  tab 
was  reaorod  froa  each  pack,  tbo  fila  would  bo  in  contact  with 
both  sides  of  tho  pbo8phor-"oaadwlch"*  Tho  tine  each  shoot 
of  fila  was  in  contact  with  tho  plate  was  to  bo  recorded*  Util¬ 
ising  fila  packs  for  this  oxporiaont  poraittod  12  difforont  ex¬ 
posures  on  each  side*  It  was  expected  that  oocaio  hits  would 
cause  sufficient  fluorosoonoo  to  bo  recorded  on  tbo  fila* 
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:-100  Camaras  and  a  Battary  Inclosad  in  a  Standard  Styrofoam  Packac* 
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1*  Pfalttlna  Oaatyat 

loth  eaatrao  eparatad  l&taraittantly  durlns  tha  flight* 
OoBfldarabla  haat  fogging  oeourrad  in  both  eaaaraa*  Tha  fila 
in  tha  photo  panal  eaaara  foggad  tha  aoat*  Thlo  eaaara  waa 
loeatad  about  ona-aighth  xnoh  abova  tha  vantilatioa  ring  in  tha 
uppar  haaiaphara  of  tha  oapaula*  Fogging  waa  eauaad  by  tha 
wara  air  froa  tha  air  raganaration  ayataa  that  flowa  through 
tha  rantilatioa  ring*  Tha  fila  waa  approxiaataly  90  paroant 
uaabla*  Tha  nagativa  danaity  waa  haavy  baeauaa  of  tha  fogging* 

2*  Spot  Photoaatar 

Fhotographa  wara  not  obtalnad  during  tha  taking  of 
light  raadings  baoausa  of  a  aalfunotlon  of  tha  aaohanioal 
llnkaga  batwaan  tha  photomatar  and  tha  Robot  oamara* 

Rsadlnga  obtalnad  with  tha  spot  photoaatar  wara  aub- 
altted  to  Sorlppa  Ooaanaographlo  Inatltuta  for  araluation. 

3*  K»100  Flltar  Wheal  -  Black  and  Vflilta  and  Color  Photography 


Tha  axparlmant  with  tha  filter  wheal  and  black  and  white 
fila  waa  not  aceompllahed. 

Two  rolla  of  16na  Anacochrona  film  wara  axpoaed  during 
aaeant  and  at  ceiling.  Tha  footage  expoaed  utilizing  tha  down 
mirror  ia  Tary  good  and  ahowa  both  rotation  and  oacillation. 

The  ground  detail  la  excellent,  eapecially  during  aacent  orer 
the  mountalna.  The  footage  taken  towturd  the  horizon  tenda  to 
be  orer-expoaed.  Footage  taken  from  tha  horizon  up  waa  aatla* 
factory. 

4.  Haaaelblad  Camera 


Five  rolla  of  Anacoohrome  film  wara  axpoaed.  Pioturaa 
taken  through  tha  oapaula  up  mirror  of  tha  balloon  wara  excel¬ 
lent.  Pioturaa  taken  toward  the  horizon  are  OTar  axpoaed.  Tha 
only  uaabla  photographa  were  the  atopped  down  portion  of  the 
quadrant  picture  aariaa.  Thaaa  wara  one  atop  laaa  than  the  ax- 
poBura  indicated  by  tha  Waaton  Light  Mater  reading,  and  aran 
some  of  thaaa  axpoauraa  wara  light  and  not  fully  color  aaturated* 

9*  K-lOO  Up  and  Down  Caaeraa 


Both  eaaaraa  operated  intaraittantly  during  tha  flight, 
but  akippad  fraaaa  baeauaa  of  aalfunotlon  of  tha  photo  intar- 
Talonatari  alao,  tha  ahuttar  raaainad  open  at  tiaaa*  Approxiaataly 
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40  f««t  of  fila  woo  oxpefod*  Tho  txp&ourt  is  oxotlloAl  oa 
tho  fllA  troa  tho  "up"  eoaoro*  fll«  troa  tho  "down"  ooxoro 
woo  Uioblo  but  lo  olishtly  uodor  oxpoood  ot  tho  bo|ionlaf 
of  tho  flight  ond  oXiehtl/  ovor  oxpoood  whllo  tho  oopouXo 
woo  ovor  light  ooXorod  torroin*  Tho  ground  dotoiX  woo  good* 

6*  Stor  Trook  Oonoro 

Vo  doto  woro  ovoilobXo  fron  thio  ooooro  booouoo  of 
tho  oorly  torainotion  of  tho  flight* 

7*  Cooaie  Roy  Exporiaont 

Film  packs  woro  roXoasod  to  Sr*  H*  Tagoda*  Tho  ro- 
suits  aro  includod  in  Chaptor  IX* 

D.  DISCUSSIOH  AND  REC0MMKNDATIUN5 

1.  Praktlna  Caaoras 


Cameras  using  infrared  film  should  be  mounted  as  far 
as  possible  from  heat  or  any  high  intensity  infrared  sources* 

The  power  supply  should  be  as  near  the  camera  as  possible  and 
protected  against  low  temperatures*  A  positive  mechanical  inter- 
valometer*  not  effected  by  eold|  heat,  or  pressure  conditions 
should  be  used*  The  intervalometer  used  for  the  M;U(niGB  111 
flight  continually  malfunctioned  under  low  temperature  and 
pre.*>sure  conditions,  yet  operated  perfectly  under  normal  ground 
conditions* 

2*  Spot  Photometer 

A  more  positive  mechanical  linkage  should  be  designed 
if  the  photometer  is  to  be  used  in  conjunction  with  a  camera* 

A  means  of  mounting  the  photometer  on  an  arm  and  tripod  head 
should  be  added  so  it  need  not  be  supported  manually  by  the 
subject*  The  Instrument  was  much  too  heavy,  cumbersome  and 
awkward  to  be  operated  efficiently  in  a  confined  space* 

However,  the  photometer  gave  readings  of  a  very  narrow 
field  of  1-1/2  degrees  and  the  readings  were  readily  converted 
to  photogrophio  exposures*  Use  of  this  permits  the  subject  to 
take  light  readings  of  relatively  small  areos  and  obtain  a  cor¬ 
rect  exposure  of  that  area* 

The  Weston  light  meter  gave  headings  of  much  too  wide 
a  field,  uaually  6?  degrees  horisontal  and  degrees  vertical. 
This  type  of  meter  must  be  held  at  an  angle  so  none  of  the  sky 
is  included  if  correct  exposures  of  the  ground  are  to  be  made. 
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h  K-XOO  fiUtf_Wh»»l  ■  BXiok  VhUt  _in(LCoX9r  Photogmhi 

A  OMtra  tquipptd  with  an  automatio  axpoaura  control  would 
alaplify  notion  pleturo  photographyi  and  would  givo  bettor  ovorall 
•xpoaurt  oontrol*  dotnoa  oovoring  th#  ground  and  aky  la  ont  fraao 
would  atill  tond  to  bo  ovtr  oxposod*  A  tolophoto  Iona  and  aateh* 
ing  oxpoouro  oontrol  would  help  rogulato  thla  oondltloni  but  would 
oovor  a  aueb  aaallor  aroa*  tixpoourot  othorwisot  ahould  bo  eon* 
putod  for  the  brightoac  portion  of  the  aoono  being  photographed* 

4*  Haaaelblad  Genera 


Specif io  areas  ahould  be  franed  aa  nuob  aa  posaible  for 
each  exposure*  If  both  the  ground  and  the  aky  are  being  photo¬ 
graphed  at  the  aane  tiaoi  the  exposure  ahould  be  computed  for 
only  the  brightest  area*  Again |  a  neans  of  reading  light  in¬ 
tensity  of  small  areas  is  needed  to  produce  perfect  exposures 
of  certain  selected  areas* 

5*  K-lOO  Up  and  Down  Cameras  -• 

✓ 

Automatic  exposure  control  would  be  helpful  on  the  "down" 
camera*  Otherwise,  a  mechanical  control  could  be  provided  to  be 
operated  by  the  subject  to  compensate  for  changing  light  con¬ 
ditions.  The  predetermined  exposxire  seems  satisfactory  for  the 
"up"  camera*  A  reliable  intervaloneter  should  be  provided* 

6*  Further  Recommendations 

More  importance  should  be  attached  to  photographic  func¬ 
tions  on  future  flights*  Also,  a  sufficient  auoount  of  time 
should  be  allotted  to  the  subjects  to  fauoiliarize  themselves 
with  the  photographic  equipment  before  the  flight* 
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